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CREBLl, ATF6& £TJ?HNF-4 a <D?1b<D'J>t3:<bhl<DHtrA2fc£Z> 

[0001] 2fc^§§£H3\ CREBL1 (t^^UyMMP VXtifcsir? xV^yh 

^frry-^y Zt'i? lx cAMP responsive element binding protein— like 1) 
, ATF6 (TPT^—T^ls? h7^!J^>3y 77^^- 6 x activating tra 
nscription factor 6) :fc«fct*HNF-4 a («^MM> %^UT— ^rtf— 4 a 
.hepatocyte nuclear factor 4 a )(D5h<D / Pt£<bhl<D'frM$&Wj3fe. $lT$ 
ICCREBL1, ATF6*3«ttmNF-4 a <D?1b<D'ptj:<bkl<DHtrA2 ('M* Tl/^V- 
V^^T^h ZfVrs(l/ A2. high temperature requirement pr 

otein A2) K£%^*mmir%zb&¥mb^%mfcm<Difc±xm&&xfi/tt 
tefemjjmKm-rz> 0 xvMcfcma^ HtrA2<Dmm*vmirz>z.b(mx.&. cre 

BLU ATF6*5iTJ?HNF-4 a (D?%<D{l?t£<bhl<DHtTA2fc£Z>mWr%:V&^1rZ> 
Z.b, ^fcteCREBLl, ATF6&£TfHNF-4a<D?1b<D'J>tt;<bhlbHtrA2<DmK 
^m^WU^T^b) ^rWfci-^CREBLl, ATF6*5j;TJ?HNF-4 a <D?-t><D'PK 

<bhi<wmvmjjmzmirz> 0 ^ mmsm^m^m^^b^mbirmm 

m<Dp5±Xm&£Xf/&tztemm*m\z.Mi-Z>o crebli, atf6*3£tj? 

HNF-4 a (D^h(D^j:<bhl<DUtTA2^X^^^U^ir^t^m^l^^±m 

^i^±^Ay^^m^<D^±m^xx^/^tcn^mm^mi-^o cre 

BLl, ATF6^XXfHNF-4a(Do%(D^<thl(D^m^UWi-^t^(Dm^ 
G-VtKDmfejjfelZ-m't'Zo CREBLl:&J;t^/£fcktArF6c^HtrA2&£j;3# 

M%mm^%^b*wmbttmjfom&m*mm-fz>o tsbt^ crebli^u? 
x^tcnATF6<DHtTA2\zx^m^um^t^m^i^u±m^^^b^^ 
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-TSo HNF-4 a <OHtrA2lZ&Ztt&m&ttZb&¥mtirZ2m&fcm 
<DP3±ftm&£Xfi/&Zteft3mj?W:Km~tZ><> ££>t^ HNF— 4 a <£>HtrA2(£ <£<5 

mmz.miTZ> 0 HtrA2. HtrA2£=i— K1-5#y)*^;^K:fc<fcimtrA2£:3 

—]^ir^^j^u^V^^^^^^—(D^h(D^<th^^n^it, creb 

LI, ATF6, HNF-4 a . CREBLl£fcteATF6£fcteHNF-4 a £r=J— KfSatfU 
^W-^K* *3it^CREBLl^cfiATF6*7i«HNF-4 a V1rZ)tfV*?U 

[0002] fflJfe<D£#£T3ffh— (*WJi&5E) £p®i1-3::£fcJ;^#o;*hW^ 

[0003] ^hl/^^L^Ifii-6^L-C5:h=>^KyT^/J^^<DW^g^)t^x 5h=* 

^KyTJH^Mfti-SHtrA2® ef(^T, HtrA2fclM"S) tt, UV^»'>sy^P 

(D^bv^^i^^h^^Kyr^^j^s^tf L(##fp^cm2-5) , € 

##&h,fc(^l?:ttlft6). HtrA2te, ttfW#:SEfi«(Ba^J##2)*^N*133T 

rA2^14MHtrA2^f^rS^i:t>feSo 
[0004] t?#fe#lHj&*TO$EkJu HtrA2 £ ^Otyy^ofT—^tLTOttS 

K#;#U • ; eoSif^Sfi«^T?yM^J^306#@ (^MtC*3V^-C«174# 
g l^^*f-5) (Diry^T^^^^L-fcHtrA2^M#:(vl < J:«9^^^— t?#Nfe# 
^jNflJia5E^5l#©^^V ^£j&Sfc!ib;h/tV ^ (##^^3-5) 0 j^SHtrA 

Sr^fiH4SiHtrA2i:SpH"5^^t>fc5o ^HtrA2te, t?##C#lft& 
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[0005] ur\^mmm\z^xB\mvftxm:mnrr^ 

3¥¥fWJcm : mmn^i, 2002^ m2im, |g4#. p. 360-394 o 
##rFXm2:^^(H. Yamaguchi)«b, r^-^vf— yi?—^- (Cancer Res 

earch)j, 2003^ ^63#, p. 1483-1489 0 

##fF^Ci^3:^X^(Y. Suzuki)^>, ^U^r=^y— ±/v (Molecular Cell) J, 20 
01^, M8m. p. 613-621 0 

ffimXm:~>V*S<R. Hegde)^ r*f S*r~*Vl' irzf **4Hra*?DA, 
hi)— (The Journal of Biological Chemistry) J , 2002^, ^277^, p. 432 
-438 0 

ftlfmJ&te:^— fyX(L. M. Martins) 6>, ^/V ^ /Mtnv^ 

^r^MJ— (The Journal of Biological Chemistry) J » 2002^, H277 
p. 439-444 0 

##fF^Cm6: T^g^j, 2002^, ^20#, Hl-5§\ p. 73-75 c 
^ffJCW: r^j, 2003^, J&91^ fl^ p. 63-67 0 
^#¥F^8:*^^V(R. J. Kaufman) fe, rnf S**—* *W ^ ^y~#/V 

(The Journal of Clinical Investigation) J , 2002^ % 
^110^, p. 1389-1398 0 

##fr^£fc9:^f (K. Haze)i^ Tif /<43~^%^ S**— 7VW(The Biochem 
ical Journal), 2001^ ^355#, p. 19-28 0 

##W5ri^lO:r>?-Y— 7-/V ^ ^^7— ^^K^y/nS?— (Journal of 
Molecular Endocrinology) J , 2001^, ^27#, ^l#p. 11-29 G 
##fF^ll: rffifjcflfaiU 2001^, fg49#, &2-5§\ p. 161-164 0 
##fr^Cj^l2:^/W— (K. M. Ulmer), r^rc^ (Science) J , 1983^, ^2 
19# % p. 666-671 c 

r^7V&&l.%WV&&tt. 1975^ 0 
##ff:£ifcl4 : r^^-K v-^x^ (Peptide Synthesis) J % 
(Interscience) % =.3.— 3— ^(New Yorkh 1996<^ 0 
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[0006] ie^, 'bmfcxhuxizxmmv 0 mmmm^^ u Sf^ys&s&ffii-s^ 
as$ft£r£;ft-cvv5 0 mm & ><Dm$iftmzft?MJfox\ ^m^n 

[0007] ^m<DWkm\^ HtxA2izx^^<—^^m^mm^(Dmm^x^utrA 
■*jm\z.~rz^®i$:mm'tz>z.bx&z> 0 

[0008] ±mUm^fc1r^<^mW%-btZ.®m&t)U HtrA2^CREBLl:}oJ;T/HNF 
-4 a bftKi / tm~rZ>Z.t%^>'V=* (in silico) T^ffi'JU £<b^1«HtrA2(;iJ; 
0CREBL1, CREBLICO^T^!;— -efe^ATF6*5«i;tmNF-4 a 1£ftMiStlZ>^b 

[0009] irtefr-h&mW ft. HtrA20TO£P«-rS^£^m£-r3CREBLl , ATF6 

*$j;tmNF-4 a (Dttn&^bhitDftMmmxmKmirZ). 

[0010] ^fc^^te, HtTA2(Dmm&mmiTZ>Z.b&CRE.BLU ATFe^oit/HNF— 4 
a 05^0^^^10HtrA2^J;5^ilf^|5E.$i-5r^-efe'9, w^.T?CREBL 1 <£> 
HtrA2l31j:5^^^Pfi^^§^(^iC < i:i9CREBLl<D5)'^/5 s PB.^$^Xx ATF6(£)HtrA 
2^i5^^Pl$-r?)^^iCj;«9ATF6(D^^pt^$tb, £>£t^ HNF— 4 a ©H 
trA2^«tS§J»f?rPW-r5^i:{-a;«9HNF-4 a <D^^p§.§$^Bif|ECREBLl 
, ATF6*5itmNF-4 a <D?%<D'J>tj:<bhl<D / 7mm^mz.mirZ> 0 

[0011] ^fb^^te, HtrA2^|g^Pi.W-t-^rt^CREBLl, ATF6*5J:U?HNF- 
4 a 05*><0^^<^l^HtrA2(^)+BSf^ffl^Pfl$i-6rtT*fc«9, ^"eCREBLl 
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tHtrA2<DmKftm%mWir%Zb\z£V)CREBLl<DftMW8.W£?L. ATF6£Ht 
rA2<DmKftm&mmirZZb\Z£yATF6<D^j!>mm£th. *3«fcTX HNF— 4 a 

BLU ATF6*3iU?HNF-4 a <D?1b<Dpt£<bhl<DftMV&WJ3mzM1rZ> 0 
[0012] ZbKSiti^Wte, CREBL1, ATF6*5£tmNF-4 a <D?%<D'J?fj:<bh lOHt 

TA2iz.x^m^mmir^b^wmbir^mmm<Dm±^m^xx^x^tcnmm 

[0013] ttl&mWfe, ffflECREBLl, ATF6$5j;t^HNF-4 a (Db%<D>M£<b%\<D9t 

mmm^m^m^^b%:w^b^mmm<Dm±^m^xxiy^t^mm^m^ 

[0014] CREBL1, ATF6*5j;t^HNF-4 a <D?1?<D'pf£<bhl<DHtrA 

2izx^m^mmir^t^m^i^±m\^b^wmb^m^m<Dm±^ 

[0015] ^h^tl^^mn, CREBLl, ATF6*5j;t/HNF-4 a (D?t><D'pt£<bhl<DYLt 

TA2\cx^^^mmir^t^^i^±^^tj:^m^<D^±m^xxfx-^ 

[0016] 1Ztt$&W CREBLl , ATF6 joit^HNF— 4 a <D?1b(D'ptj:< bh l<DHtrA2 

^J;^5>^P5-Wi-^b^o[^^^-efeo-c, crebli, atf6*3«J;u?hnf- 

4a<D?%<D&t£<bhl<DHtrA2fc£ZfrM&^mz1rZ^T, CREBL1, ATF 
6*5j;tmNF-4 a <D?h<Dpft<bhl&£Tf/&tcfeHtTA2&&Zfc&!fo 

bmf&£-&, CREBLl, ATF6*5iU?HNF-4 a <D5*>0^ft<£t>l$rl&l±ib 

CREBLl. ATF6*5iTJ«HNF-4 a <D?%<D&t£<bhl<DftM&VBM-f-Z>fa : gfa%: 

^m-r^b^mb-r^mm^mKm-r^ 

[0017] £ib W^PJte, CREBLl, ATF6*5J:t^HNF-4 a <D5^£>4>ft<£:t>ltf>HtrA 
2K£%ftM*mW1r%ik&W<DmfejjW:'?fo<>X, CREBL1. ATF6*5j;TJ«HNF 
-4 a <D0%<D'Pt£<bhl<DHtiA2iZ£.Z>frM : §: RtfE^-rS^T^ CREBL1. AT 
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F6£>£7J?HNF-4 a (D^<D^<bhl^XXJ^^tc^HtTA2^h^t^m (%& 
it&Sfo) bWtf$k£-&, CREBL1. ATF643 iTj?HNF-4 a <Do%<D'pt£<b^l(Dft%E 

U ATF6*5<tTJ?HNF-4 a <D?%<D{£te<bhl<DftMW<Vftfe^V<te^ft$E<D& 
mte£X$/itfzte^(nm<Dmk<F>MlE\Z.&>0, ^^1=N^CREBL1, ATF6*5J; 

t^HNF-4 a (Doh(D^tj:<t^i<D^^mm^^t^^mir^t^mt'r 

[0018] ^hi^tc^mmit, CREBLl, ATF6*dJ;TJ?HNF-4 a <D?%<?>'Pt£<bhl<DHt 
[0020] ZibK^Wte. CREBLl*3j;TJ?/'^/c^ATF6(DHtrA2^J;5^^PWi-^ 

fc&w&i<>^±m\<^zbzwMb^%mifommxmcm'rz> 0 
[0021] £bfc&tc*mw m«&mmm & nm<om^^^mwmmmm^m\z. 

[0022] CREBLl^J;tJ«/*fcttATF6©HtxA2tCj:5^|?S:|a^i-«^ 

[0023] s^k^ss^ ftuft^im 3 jNaiia(D»5E-efest&iB*fflija5Eia^j^iii- 
[0024] £<btc&fc#3£9m, iftmmmttmw%m&m\<^zb&wmb'rz>mmffi<Dm± 

[0025] %tzJf.mn te> HNF-4 a <DHtrA2^i^^^PfiWi-^-t%#^(^-r^2^ 
[0026] tt, HNF-4 a OHtrA2^J;^^?fPB.$-r ; 5'fb^^lo^_h-^ 

[0027] &bte*fc#3B^te, HtrA2, HtrA2%^—V1r%tfV*?Ujr?-}?&£.TmtTA2Z 
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BL1, ATF6, HNF-4 a , CREBLl£fcteATF63;7tteHNF-4 a K-f-Sstf 
VXjnsttK $5j;^CREBLl*fc^ATF6^fc{tHNF-4 a K^SjKJJ^ 

[0028] #3891 iCitl^x CREBL1, ATF6 ^ojzU^HNF— 4 a 05^<^&<£M<£>HtrA 
[0029] CREBLl*5.i:T^ATF6iiV>-f^, /J^^Mx^^^nbTiz-Y^a^it^^-^ 

(Dm^mmu mm^n^bm^h^(Dmmt : t<D^.m^m^-vx^ 

CREBLl4oiT^/^c«ATF6^SHtrA2^i9^$tbT^^fctt^^i-6ri: 
^^^/5 s n:it-r§i:#X.5o Ufc^oT, CREBLl:fcJ;TJV'3;fcteATF6<£>HtrA2 

[0030] HNF-4 a te\ ^^aHfe^«^^ft|it<DM^^ffi<^^^ *3 j:U?it^^-2M^^ 

0 HNF^aCO^^fc^r^^^ior^i^ftitOM^^^C, 
^lx.«2^m^)^jtiii- ZtmibftZo -ftefrlb, HNF-4 a ^HtrA2^J;9 

m^2mmW.m)ftimirZ>hnx.Z>o Lfc^oT, HNF-4a<DHtrA2^J;;5# 

A?^pi*b-cHNF-4 a (Dm^tinm^mm-r^t^'om^m^iEmtir 

[0031] CKEBLl&&T$/&tcfeATF6<DHtrA2K£%ftM<VV&^bHNF-4 a (DHtrA 
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f^m^^k^irt^X.^o UtifioX* CREBLl:fcJ;tJ!/£fcteATF6<7)HtrA2 
[0032] tL±#.mmiZ£*) s CREBL1, ATF643iU?HNF-4 a <D?^<Z>/KK£t lOHtr 

[0033] m l-A]J&t£3[HtrA2 (fifc*&S!HtrA2) WCREBLl/^-fVfc* hn^#fl?£*tfc^ 
^^0J-f?>IEl-e$)?> o ?£1SHtrA2£CREBLl£rllfe (O/N) SJ&^S^U; 
•J, CREBLl«r^v^K}&S^L<»4>Ufco — ^SH4SlHtrA2(^*ftSlHtrA 
2 (S306A) ) -ettCREBLlO^dSffiJOb JXJfed^ofc, (H»»J2) 

[0034] [g|l-B]?£t£§>HtrA2 (j&SMHtrA2) fcU^ATFeas^Mf Fn-CSWIMSJh/fcwfcSr 
|^PJi-6El-T?fc§o ?^§!HtrA2£ATF6£:4l#K| (4h)*fcttl life (O/N) 
^r§^^«t«9 % ATF6&^iv<>W^L<«4>Ufco -#^t«HtrA2 
HtrA2 (S306A) ) WATF6(D#^W&b;ft^ofc„ (HiS#jj2) 

[0035] [Hl2-A]^'|4^HtrA2^M^ (?£1«HtrA2 (^MHtrA2) ©N*47^/^l 
£;K3c£iirfc|&|&MHtrA2 ( A AVPS) £fcte^14MHtrA2<DN*OT7~^£:^y 
VV^M&Lfc/&|&MHtrA2(GVPS)) CREBLlJ&Sjtofl&rt^^&ftfcr. 
b*mW'tZ>mX*hZ> (_hE!) „ /&^MHtrA2 ( A AVPS) -§Ztc\-Zf$MMHtrA2 (GV 
PS) bCKEBLlk&m&U£^tz.Mm%m^^tz.fmrX*t3:, CREBLlSr^iv^Kas 
^L<^Ufc(±H) 0 ^^MHtrA2^M^(^^MHtrA2 S306( AA 

VPS) *fettfife»SiHtrA2 S306 (GVPS) ) iCREBLl££*3£m£it:fc»& 
ffiV^d&flrm. CREBLl^i-/^^KO^>{m^btV^^ofc(_hlll)„ ttllfift 
m*5tt5*HtrA23EMfr©|SStt % ^^^^^^^^^^(Tia), 

»!J3) 

[0036] [[E|2-B]^'|4MHtrA2^Mfr (?£14MHtrA2 (j£&SlHtrA2) ©N5jc4T^K3KS 
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£^3fc&i2rfcJ&l&§iHtrA2 ( A AVPS) £fcte^t£MHtrA2tf>N5fc<E>T7~ 
v-^m&Lfc^SMHtrA2(GVPS)) \ZX*), ATF6l)mmftX*lftMt$frtcZ.b$: 
1&WrZ> mx*h% (_hHI) 0 *»MHtrA2 ( A AVPS) *fci«^MHtrA2 (GVPS) 
bATF6b%&m$i£lttz.mj&$:m V ^tcM%tX\^ ATF6£^-r^K^lX2$4> 
Lfc (±111) o — *\ 7FfemtLHtrA2&mfc (fife^HtrA2 S306 ( A AVPS) Htc 
}«SMHtrA2 S306 (GVPS) ) £ATF6t%*^m£ii:?di«£fflV ^cjllfe 
tt, ATF6^-f/^^K<D^«m*^tV^^ofc(±|g) 0 «f*3^:i3tt5#HtrA 
2^^(D^m«x &mmX*teb/vb*mV£fr<>fz.(Tm)<> (^^113) 

[0037] [®3]® Sftft^y v^^g^lf ^Wb$HE-ON*CTag^^p$^ c CREB 
Ll^fflwr, ^ttMHtrA2(^MHtrA2) ^£5C 

REBLl^^^^tti^ttfcr^^BJi-SlllT^^o ?£t£§!JHtrA2£:CREBLl£r4 
Nf^ (4h)*fc{ilBfe(0/ / N)^$-^5-^{-J:«9, If^^bCREBLl^i-/^^ 
KtfSmX^U 50kDa3ftja^CREBLl^^%^i-i!#^^^^K^^ 
tti£ftfc 0 — ^t4^HtrA2(^S^HtrA2(S306A))Ti*CREBLl(D^ 
&m*bbth-f , _h|B50kDa3£5a(D/^^Kt>^ttJ$tl/^^ofCo (HWJ4) 

[0038] [04]g S®rt^^!;^V^S^^^b$tl,RoN^{CTag^^P$tvrtCREB 
Ll^fflWC, N^^#*P$tt^lTag^ffii-^-^^J:D, ?£ttMHtrA2 (f&^Ht 
rA2) l-J;«9CREBLl^^$ttfcit^PJi-S|gl-efc^ 0 ^St^MHtr A2 irCREB 
L1«:4B#H (4h) £fcmife(0/N)SJ&£*5^-£9> N^CTag^tt^tvfc 
CREBLl^i-/^^K/6^U<^UfCo HS^M^fcSOkDajfiifl^CREBLl 
^a^l^i-^#X.fe^/^^Ktt, mag^frete4&m£;to^ofc 0 ^ 
?£t£MHtrA2 (/&£&MHtrA2 (S306A) ) XfeCKEBLl<DfrMteM#>hntj:fr<>fc. 

[05Mt£SHtrA2 (/&^HtrA2) ^J^CREBLl^-lVtr hnT*#*!?£*xfc^£ 

IEI -C&5 0 ?£tSHtr A2 tCREBL 1 £ 1 gfc (O/N) t£<£9x 
CREBLl^i-^^^K^^L<^>Lyci 0 ^^ttMHtrA2 ()&^HtrA2 (S 

306A) ) XfeCKEBLKDftMtfMib hflKfrotio (HJfe0d6) 
[H6]^ttMHtrA2^m^(«tt^HtrA2 (/&SMHtrA2) (DN5fc4T^/^£S£ 
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^£iirfcf»MHtrA2 ( AAVPS) *fettffi^SlHtrA2«>N*OT7^^Sr^y^ 
^^g*feb^^HtrA2(GVPS)) iZ&V), CREBLltimfaftX'ftMZtltz.Z.b 
&WLW1rZ>mX'$>Z> 0 ^mmHtTA2 ( A AVPS) £fcte/&!&MHtrA2 (GVPS) tCR 
BBLlt^mm.^tim^m^ ^tcMtirXfe, CREBLl^l-^K^tX^ 
'>Uh (_hHI) o — ^m&m¥LtrA2mmfo (&c.1&mHtrA2 S306 ( A AVPS) * 
fctef£i&MHtrA2 S306 (GVPS) ) tCKEBhl t^^m^^tcmm^m V ^tzM 

[0039] *mmfe, 0m\Z.£<QZ.Z.izW;m&fvZ>tZ.?><D, 9*#WmM^lfl2003-342 

[0040] ^mmm^^^x^mm^ntzmv<i^m(D^Mm&M;mm^ntz.^<^ 

*Wfcirz>wm&immk\^x r^y ^^kj £v ^fflm£M!«^^&5„ ~-c 
set, ^y^^K^b<^^y^7 p ^K^^^K^*fc^ft$^c^ 

^^lEi-^m^, l^£fcte3:£^T^fai-S^^fc3 0 
[0041] #.&m >Tte, HtrA2^CREBLl*3J:tJ ? HNF-4 a t^m^^m-f-^t^: 
, a^^W001/'67299^/^^Wh|B^(D^^^oT^VS/y=3T^^Ufc 
o &blzm$k&)l^ CREBLL CKEBLl<D7TVJ—m£i'MXh%ATF6^ teZTfH 
NF-4 a &m&mtttrA2iZ£V)ftM&n%^t&WftXWbfr\Zl,tc 0 
[0042] CREBL1 ^ATF6^r5:y— Olo-e$)«9> ATF6 j3 £^£*V5 0 CREBL1 }*/hJf& 
ft^M£U /hJ&tt^hl^-J^SlP, S2P^ < t«97 0 n-fe5/v'V^§:{tT— 
^ffbx fe^H^^LT#<^^^^i^TV^ 0 CREBLl*Dj:tJ?ATF6«VN-f 

^^^^$tVTV^(#«|#fF^:m7) 0 Z.fttbfrb, CREBLl*5iTJ«/*fc^ATF6^ 
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[oo44] hnf-4 a ^<Dmmxmmttm<Dmn%n<^b, ^xxj^mm^mmmm 
m^2mmmm)fr%mttb3i7tbfoz>o i-ft*^, hnf-4 a ^ H trA2^j:^ 

[0045] Wt^oT, HNF-4 a OHtrA2^ < t6^^Pi.*i-S^t^i«9 N HNF-4 a <DWL 
[0046] Z<D£y\^ CREBL1. ATF6*3j;t^HNF-4 a <D?1b<D'J?t£<bhl<DHtrA2fc£ 

^i<o#*i?£P£*i-5^;ij^ 

titm^X. ZLtlbm &W<D5%<D2^ttfe3^<DHtrA2l<c£%ftM&V&^irZ>Z.b 

\z£V)^ £^^&t)mbnz>b^x.z>o 

[0047] CREBL1*5 £X$/itftfeATF6<DHtrA2iZ£Z>ftM <£>PMtHNF-4 a (DHtrA 
Wtmz.$h%:$:^-rb^X.Z>o CREBLlte£Tf/&tcteATF6<DHtrA2\Z£Z>ftM<7) 

mmn. mm^m^(Dmm^(Dm^^vxmmm(Dm^£x^/'^t^mmiz 

^^-Tb^X.^0 mif, HNF-4 a ©HtrA2^J;5#fi?£>Pl.$J3:, $fftat<£>iE 

b^tto Ufc^oT, CREBLl*5j;t^/*fcf*ATF60HtrA2^J;^^^HNF 
-4 a <^HtrA2^iS^i:?rV^T^Pi.*'r^wi:^«tt) > M&ofc^#~XAtf)M 
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[0048] ZJnbZR&iZ.m^ ^X^i^m \Z.&\i vXXZ* CREBLL ATF6*5 £U?HNF-4 a <D 
0%(D&t£<bhl<DHtrA2K£ZftM<vmm%m*mmir% o ££>^ CREBLL A 

[0049] CREBLl , ATF6*3 «fc U*HNF-4 a (D?1b<D'pt£< th 1 <DftMWgjjfeYZHtrA2 

[0050] HtrA2<DWmtVX, 0U*.fi, ^(D^vTT— if m&lZ. £5CREBL1 , ATF6*3<t 
t^HNF— 4 a <D?ib<D'J?t£<tkl<D®m&mif hthZo ^n^T-if l£<fc5g &SC# 

mmtitcte2nm&±xwmir%ztK£m&mftM&niin% 0 mm^. HtvA 

2«CREBLl<D^^K^^@Blf^|ffi-§-^^J:DCREBLl^^Ufc( 
M1fcM4)o mmK, HtrA2tt\ ATF63oJ;tmNF-4 a <D-<:/^K^£1@BJt£ 

tc.^2mm^±xmmir^t\^^nhm&M^mir^bm^ 0 

[0051] Lfd^ 0 -c, CREBLL ATFS^oit/HNF— 4 a (D?1b<D'J>tj:<bhl<ntttrA2{Z£ 
Z>mm%mM-t-Z>~bfc£'9, CREBLl, ATF6&£XniNF-4 a (D?1b<D'J?t£<bh 
l<DftMV&WjTm%nMX$Z> <> *ftMVBMjjfeK&\,^Xt^ CREBL 1 (DHtrA2 
^JcS^^^PJi.^^^^^lCj;9CREBLl<D5^^^PJi.W$tl/, ATF6COHtrA2t£<i;<5 
§3if§rPl.Wi-?.ri^J;^ATF6<D^^|5B.§$^ 33<£U\ HNF-4 a <DHtrA2{^ 
«tS^^PB-*i-^-^^j;t)HNF-4 a <DftMW&W£tlZ> 0 

[0052] HtrA2(D^|g^LT^fc, 0d*.f£ % CREBLL ATF6*5j;D«HNF-4 a <Dy%<D'p 
t£<bhlb<Dm^VFm&m-f W5 0 #K#ffl#<F"T?rCREBLL ATF6£>£tmNF 
-4 a (D?1b<D'pt£<bhlbHtrA2fcl®KfcmirZ>} ^{^ % CREBLL ATF6*3j:tJ? 
HNF-4 a <D^ib(D{^tj:<bhlbHtTA2i!)^^m^Xy)K\^zYfm^R^U ^<T> 
^{fcftj^teCREBLL ATF643«tt^HNF-4a^)5^>0^<^l^HtrA2 
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[0053] Ufc^oT, CREBL1, ATF6*3,fct*HNF-4 a (D?ib<D'Ptj;<bhlb<DHtrA2b 
<Dft&ifem&VBM'tZZ.b\Z.£Q^ CREBL1, ATF6& £XfHNF-4 a <D?1b<D 'J? f£ 

[0054] CREBLl, ATFSjocfcTJ^HNF— 4 a ^5^^>^<^10^P1*^&^, 0* 
L<fij\ CREBLl, ATF6&£TfHNF-4a(D?h<D&tj;<bhlbHtTA2b%'Pte<b 

[0055] CREBL1, ATF6^iU?HNF-4 a ©5t>«)^'fc<i:t>l©^!Wa**4feW:Aft:fi«| 
CREBLl, ATF6*3J:T^HNF-4a(D5^>^^<^10HtrA2tC < };^$]8)f 

&m&ir%4k&m*m^xmmx'%z> 0 ^(DXoWk&wbvx. HtrA2(D^n^r 

PlftS^ifi, HtrA2(D7 P n^T-if^tt^§t<PS.Wi-^^> te<©BN&0>?£ 

IftSft^ftij:, 0>J;ttf, CREBL1, ATF6*fct*HNF-4a^rS®^L-CfflV> 
THtrA2^«t§^^^®<D^^mi-S^^fe^^#I (»T, WWttt&Vstft 

<DmmmmzMir&mm®&b&%tL>x^HtrA2<Dzfu<rT~ ^mm^^mM-t- 
%h<D$:. ±.m<Dx^zm^fitcit^m^hm^.ir^b\zxmmx^ 0 $at, c 

REBLl, ATF6*3iU?HNF-4 a <D5Tb<D&t£<bisl<DHtrA2\ZL&&®m&W&'t 
Zfc&VObVX, CREBL1, ATF6, HNF-4 a *7"c«HtrA2<D#T?/^gB^J^*3 
WC, CREBLl, ATF6ttfettNF-4abHtTA2b&faKftmttM&<D7^S 
mmmfrbftZrtV'<7''7-V%m?FX%Z 0 HtrA2<D^Jf ^ftSCREBLl, A 

TF6*fc«HNF-4 a fcteOfrtttfy^f}?^ CREBLl, ATF6*fct*HNF 

-4 a b¥itrA2b<DfaKftm&n&mzmM^ HtrA2\z.x^fi^m 

mZmMX^Zo r<Dj;5^y^y^KTfeoT, ^ibKLCREBLl, ATF6*fcteH 
NF-4 a bUtrA2b(D^Ki^m^mm^mmir^V^^h^XWi^<^ 
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fiPl.^'ScKfflV^JtSo CREBL1, ATFGioiTJ^HNF— 4 a ©5t>^ft<W>l 
^HtrA2^^Sf^ffl^#M^^P£^i-^#y^^K^{*, CREBLl, ATF643 

&ara+B2f^fflttfia*UCV^\ 33<Pfi£i-3#y^^K«rtc!*-f-;5o CRE 
BL1, ATF6*3itJ?HNF-4 a <D5*><^^^<^l(DHtrA2^J;^§3^Pa*i-^ 
it&mtVXs CREBLl, ATF6£fcteHNF-4 a OHtrA2^£9#^£*v5SM4 

J&TKy^^K-efcoT, ^b^CREBLl, ATF6£fcteHNF-4 a OHtrA2(Ci^ 

CREBLl, ATF6^c^HNF-4 a ©HlxA2te£5$MS?&#MfttePl*t-5J#y'< 
^Wfctt^ CREBL1, ATF64oJ;TJ ? HNF— 4 a 05^^£<£ 1 bltf)HtrA2tC£5 
^»Sr3ft<Pfi*-fS*^ HtrA2lcJ;§m^Sfi«^^^Pa^U^V^\ IKPW 

[0056] CREBL1 , ATF6:fc itmNF-4 a <0?1?<D<P>te<kt>l<D&1&m&ftfefci£.i!l, C 
REBL1, ATF6fe<fctmNF-4a05^0^^<t 1 bli:HtrA2^<D+BSf^fflSrPfL§ 
fS^lil^fflV^III-CtSo CREBLl, ATF6*3J:t^HNF-4a(7)9^(0^^< 
£1> 1 £HtrA2£<D*B5:f1sffl &PfiW^34*b^«!>-Cfco-C, £ib K^lStfsffl itt 
^Pfi*-r^^^^j ; ^9^U<^:^P£**•^^CfflV^^>^„ CREBL1, ATF6 
*5j;U?HNF-4 a <D?1b<D'J?t£<bhl £HtrA2 t<DffiS.tt-m&%fm&}lzmM1rZ,fc 

m<mW-tZ>lk&m$:M f &irZ>o ^.(DX^t^tVX, CREBLl, ATF6, HNF 
-4 a £fcteHtrA2<D#T^/^gE?U^:fcl CREBL1, ATF6*fcteHNF-4 a 
^HtrA2^^2^^^4<^ T ^/^gH^j^^^ 7} <y^^ K ^^- t? ^5 o 

HtrA2<D^®£&5CREBL:U ATF6*fc}*HNF-4 a S^O^^^W!;^ 
^Ktt. CREBL1, ATF6&tzfeHNF-4atHtvA2t<DmKftI$&M&&)Km 

[0057] CREBL1, ATF6*5iU?HNF-4 a ©5*>©^ft<fcM©##lfi*:£fete:fl^# 
SJ^y^^-KW:, CREBL1, ATF6, HNF-4 a *7t{iHtrA20T^7^|H^J^^ 
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«tf-U &ft&&<V^^h*&&m\Z£lQ&mstch(Dfr^ CREBLl, ATF6*5«t 
t^HNF-4 a (O0%<D^<thl<DUtTA2iZX^^M^m^h(D^m^'r^k 
tCi«9^#-e#^o CREBU, ATF6*3j:TJ?HNF-4 a ©T^BftfiB^JlC*5V^T. Ht 
rA2£ffi:Ef£JB1-5lHSte*fc{3HtrA2t^^ 

t>Ot>*»WO$5ffl^^$tt5o i^Sft&s&^AUtatfy^^Kf*, CREB 

LI, ATF6**:ttHNF-4 a <OHtcA2\z£Ztt&UWtti><D&&til,\,\ 

— (Ulmer) (D&M (#mfF3C&*12) Srf iJ/BLTHiretSo £0>J:5ftaSJl©i*AU: 

TKttT^y^, n*®LT^;m, m&ffimT^/m, mimmr^m^x^mmr 

[0058] Jiifrtfl^T^m, ^/WffcSSteasv >-c^qe>tbS-^W^^feT^-c#So 

^ ri^ci&is izh?>'X7*?i^^\sXi&Rmmj£& fcwmn&&fc&mmu &i 

[0059] CREBLl, ATF6*5£U*HNF-4 a <B5*><^fc<fcM©3^PM:£ifcW\ CRE 
BL1, ATF6, HNF-4 a *fettHtrA2Srf8«|-f 5tn:fr"C«>o-C, CREBL1, ATF 
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X%Z> 0 J&»J&»5tftttH\ CREBL1, ATF6, HNF-4 a *fc{*HtrA2 g 
CREBL1, ATF6*fcf*HNF-4a tHtrA2i:^+BSf^ffli-5gP^:<DT5/^Ba^J 

[0060] CREBL1, ATF6*3j;TJ?HNF-4 a <05*><0dKKiM©HtrA2KJ;3^Hffilrffl. 

#-t-&ffc#4feW\ CREBL1, ATF6*5<fcrj?HNF-4 a ©5"£<&4»fc<£:<>10>HtrA2 

<£rJBV>-Cfl5t#-C#5, CREBL1, ATF6&£TJ^NF-4 a <D5^^X£t>ltf>Htr 

oT, CREBL1, ATF6^itmNF-4a©5*)0^<^t>l©HtrA2^J;5§JBf 
^Pl^i-^^^(D|D^^fe^iJ9, CREBL1, ATF6*3j;t^HNF-4 a ©5^<£> 
^>^<^10HtrA2^^^^rPl#i-^^#|%^#-e^So CREBL1, ATF6 
*5,fcTj?HNF-4 a ©5^^*<^l©HtrA2lCj;5^Wf*5J:'0«^SPSr|SH.^5^b: 
^©Pt^feli, flfljfcti* CREBLl, ATF6fej;T^HNF-4a(D5*)<D^<^t> 

l©HteA2(cJ:5^Wf*sJ:U J 4HIS:Bri6tcrs^#*a^L, ^m&WTXCKEB 

LI, ATF653J;tJ?HNF-4 a <D5*50^^<^l*5a:U ? /*fc{iHtrA2^^p-<J;5 
£-T5te^(£*T, «tfe^^tlS?i-S)^gHtt$*, CREBLl, ATF6*5±rfH 
NF-4 a <D?1b<D&ti<kbl<^Wt&&TMM&& 

te^—Jj—&ti£mirZ>%k$:m^X, z\(Di/?^;vte£T$/itfzn^~*—<DfctEm 
V^^^tci-tmt^mir^tKX^, CREBL1, ATF6*5j;TJ?HNF-4a 
<D9^^^<^l(DHtrA2^^^^.t^^Pl§i-^b^^[^^T^§ 
o CREBL1, ATF6te£T$HNF-4a<D?1b<D{}?tj:<hhl<DtttrA2iZ&%mmte& 

<fcV\, flIRfi* CREBL1, ATF6&£XfHNF-4a(D51b<D'pt£<bhlhHtrA2h%: 

mmS. CREBLl, ATF6£fcfSHNF-4 a K^*5^y>C^^-KSr^tf 5i 
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#5. CREBLl, ATF6, HNF-4a*fc«HtrA2Sr=i— VlrZtfVXfUJr^frS 
<tem%W}Mm^MfaW&tiimX%Z> 0 CREBLl, ATF6:fc> <tU?HNF-4 a <Z>5*> 

(D^tj:<thi^xriXi^nutTA2t^mt^t(Dm^, crebll atf6*3 

m&}\zifeM£tmz>b<D*v$'ro ^^/^xx^x^t^t^—^—tLx, 

t£l^£ft;, ^^^^^(His-tag, Myc-tag, HA-tag, FLAG-tag^fcfcXpr 

ess-tag^), GST^<o»5dlS, tr*-^>\ te&Tfmytm&Wm. <£>a*fij 

m^fe}*^H#lCf^^l-efc5 0 tgj{g^te % CREBLl, ATF6*5«tTJ?HNF-4 a <D 

[0061] CREBLL ATFd^oit^HNF— 4 a 05^<^£K£M£HtrA2t0^lLf£ffl& 

[0062] HtrA2, CREBLl$5iTJ?ATF6{*V vf tvb<k£nS £ fTe&9 % S^c^i^ (Gen 
Bank) ^fr^XT^irs/VaW-^— NM_013247 > NM_00438*5£TJ?N 
M_007348£LTP?B^£*vrv^o £fc, HNF-4 at><k£n® &SCT*fc«9, ^^7° 
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oyhf*— ^ (Swiss-Prot database) i£T?±^>3>1->s<— P41235(3£ 

»flH3^£ «hnf4a) tvxm^fix^ ^ 0 
[0063] #m&&nz.te\< ^Tfflv ^ttHtTA2<DT^ymmm^mm^4\c^ir 0 ia^ij 

#^4(clBlKOT^^IB^J£3— K1~5HtrA2 DNA(D^aSIB?iJ^SE^J#-^3^ 

®HtrA2i:L-C, ^MHtrA20N*04a& (AVPS) £r^£*fcS SIC (IS^J 
#^•8, ^SMHtrA2 (A AVPS) ^i^^feS) ^c{i^^MHtrA20N* 

(Dmm<D^ib<DTy^^v^>icm^tcm&m(m^mmo^ ^sMHtrA2 

(GVPS) »1-S^^^fcS) Srffl V ^Z>Z.b&X%Z> 0 Z.<D£.?t£mm$:mAVtcHtrA2 
«\ ^r^^n^T-if^^^^b^^v^cfe, ^4MHtrA2£U-CffiV^r£;oS-e 

fc5o ^t£§jHtrA2i:L-C, HtrA2(DT^/^ga^J^^V>THtrA2(D^ p nv i T— 

«r^$&l ^HtrA23E^flc WJ^-C#5 0 HtrA2(D^n^T— if ISH4»Cj65«^«Wfti: 
L/C, ZfvTT—^ffitM^, «t«9»*b<tt^«@lHtrA2(ia^J#-§-4)©174# 
g (Hff|g#:Se«(BB^J#-^2)^^306#@^^)^y^a«^^ { f^tt6„ ^ 
^|4§JHtrA2£L-C, J^jUfctoU:^ /&BMHtr A2<D 1 74§ g (ffiHB#£&SC( 
SB?iJ#-^2) -e«306# 1 ^ ) O-feU >^^T7~:^fi&LfcHtrA2^M{£ 
(1B5U##6. fifeB^HtrA2(S306A)i:^i-5)^^J^-e#5 o £7^ ^ffiMH 
trA2i:UX, ^*®HtrA2 (S306A) <DN^<D4^S (AVPS) Sr^^^^fc® & Jf 
(BB^lJ#^12, J&SMHtrA2(S306A, A AVPS) kWt^bi^tfo^) i&d&f&m 
MHtrA2<DN7fe<D4aS09^^T^V^y^{c®mbfcS 6« (IB^IJ#-^14 
. J&f&§JHtrA2(S306A. GVPS)bfa1rZZb&hZ>)$:m\<^Z.b&X'%Z> 0 
[0064] ;*:|£Jfe0lJtC*3V vtfflV ^cCREBLKDT^/^IB^J^iE^J#-^16(c:^i- 0 *fc, IB 
^!l##16^|B*<DT^fiftE^ISr3— Ki-5CREBL1 DNAO^SSB^JS:ia^J# 
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[oo65] ^mMmKm^xm^^tcj^TF6(DT^/mnm^m^m^is{z^ir 0 t.t^ mm 
^-r„ mpm^i7iz:mM<Di&mzm'Z, r^ty^w-y/^ nm_oo7348 

^IS^£;ft*iArF60:!£mia^ifc^^ 
2#J$) 0 

[0066] ^Jfefllfc&V vtffiV >fcHNF-4 a <DT$/^IB?lJ^IE^J#-^35^^'t-o 

IB^J#-^35(CfB^CDT^/^ga^J^=i—Ki-SHNF-4 a DNA(Di£^ia?IJ£rga 
?IJ#^34^1- 0 ia^J#-^35^|E^<DT5/^ia^J}*, ^^d.yhx— ^ 
(Swiss-Prot database) ©T^-fc^a:^^— P41235 teHN 
F4A) ^F^$ftfcHNF-4 a (DTK/mUmtm— T&ofc(|l|j&#lj6#|$) 0 

[0067] *3§IK ^*5V >THtrA2, CREBL1 % ATF63o<£tKHNF— 4 a 3fcUH^*l£>£-S S 

teM^tcfemfcttrnfetSn-r, -^^J^^$^TV>^HtrA2, ATF6:fcJ;TJ?C 
REBL1&V ^-?fthSt?o 
[0068] #3i§9f i-*5V ^T^ffl-f^HtrA2, CREBL1 % ATF6 tKHNF— 4 a 

hoXhX^\ £fc, HtrA2, CREBL1, ATF6:}3 £TJ?HNF-4 a tV/^lo^ 
±^ra^T-X^^)^fe-T?^im$-&7t^Jia^ffli-^ri:t>T^^o HtrA2, CREBL 
1, ATFS^o.tt^HNF— 4 a te, CREBL 1^ ATF6*fcf*HNF-4 a £HtrA2£<£>*B 
Kfcm. teXXfZ.tltbm&'Momm, ^kmtrA20:/n^T— i??£1£^CREBL 

tp^#j^ m^^^mm^m^^xmui,fdb(DXhoxhx\\ mn-tz 
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KffJt, tag^^K^KHis-tag, Myc-tag, HA-tag, FLAG-tag, ScfcfSXpress 
-tag^)£r#!|;^-et5o 

[0069] HtrA2 % CREBL1 % ATF6*fc«HNF-4 a Sr=i— Ki" 5# U W"^m , the 
DNA9^9y— *^ifr^OJt^X#W¥«feti:«t?)fi$!i , T?t5o HtrA2, CR 
EBL1, ATF6^/c«HNF-4 a KI-^y^U^K^^"^^— 

[0070] tfetft-fb#*i:bT % W^Wb#9>f^9y— fcSV^Htr 
A2, CREBL1, ATF6*fc»HNF-4a<D— JkfllSfr^SCfWflJttJUS-iV^K^y 
^f-^^LXmhtltz^t^m^mif btlZo ^©t, CREBLl, ATF6*5J:T^H 
NF-4 a 05^<D/>^<^10T5;y^IS^J^*5V^-C> HtrA2yESftMBf 
7tteHtrA2^£«9i»£;ft5m£0^ 

[0071] ^^tJl^'fb-a^OPI^ifett^flcW^tt, fliRtf, CREBLL ATF6*3iU? 
HNF-4 a (Doib<D^<thltHtTA2t^m^^tc^tf ho^^oit^^n^T— ifT 

5/»MHtrA2te, thWBicDNA^y^y-^^ g fr^©5te^X^6<J#«fe 
t£j:0&#Ub&i&3!HtrA2 DNA^tf)g^^-<^— Srh^^a^gVUfc 
^Ci»0d^H14"t*#5o CREBLlte. tWKcDNA9>T^7y— /Nbg ft:<kfcfl<£>jtte 
^X^lft^KJ;9&#LfcCREBLl DNASr^tri8^>fe^<^— Srh^V^^^ 
^ 3 >-Lfc«J^^J}a^«(F!l^.«HEK293T^ljJS)*^^-e#5o ATF6J2, fc* 
f LUicDNA^^y— J^b g fr^©3t^X^W#fe^«t«95t#L^ATF6 D 
NA^tPji^^^^~^h7>'^7^V3^L7tt!j^jNBJia(^^^HEK293T^ 
fflfrtMmVZZo HNF-4 a ft, tM^polyA + RNAy{i^ g fl^fcJOjft^X^ 
W#ftfc£9##UfcHNF-4 a DNA$r^t?jg^&-<^— Srl^^zn^a^ 
Lfc«]^)^a^*«(^Ix.^HEK293T)NBJ^)^^MT^So CREBL1, ATF6, 
HNF-4 a :fc£tmtrA2f3:, ttbW&W&Z1^1riftm&&1tfrm&<Dmifcf& 
Mm<0-*Smtim&K^iZtlZ>o CREBLl, ATF6*3«fcU*HNF-4a tt, 0^b<«, 
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^g^-tt&LfcCREBLl, ATF6£fcteHNF-4 a ^ ^SMHtrA2^^PL 

fcxymmx-zZo atf6^ov^«. 37^4iWKJS£ii3^cj;9j&BMHtr 

fct>-et?)o ^^^^^y^>"^^J;^^ttl{*, CREBL1, ATF6^fcf^HNF-4 

a ^#^n$ii:rt^^^K^^-r^^ffiv^T^ffi-et^ 0 crebli, atf6 

^fcf*HNF-4a feHtrA2\Z.£V)ftM£foZ>tc#>, ^^^^yT^^^X^ 
m^tl^fhhm £lSt<£>4te % HtrA2?^^Pb^V^i#^M:^UT^>*fcfi^^i- 
5 0 CREBL1, ATF6£7tteHNF-4 a £/&SMHtrA2t<Z)KJS^1^b^3 ; ^ 
#PU ^^b^5^^PL^V^i:#^M:|55bTCREBLl, ATF6£fcteHNF-4a <D 

mco&m*tznm£:wmtsthz>M&. ^^k^^cREBLi, ATF6*fc{* 

HNF-4a (DHt^KXZftM&mM-fZbmfeXZ&o $t$Hfr£^te^it>CREB 
LI, ATF6^fc^HNF-4 a b, fc^f2)&i&MHtrA2^M$ii:, -£<DfL CREB 
LI. ATF6£/cteHNF-4 a £j#|&MHtrA2&^/&$i3r5r£«#So 
[0072] *fc. 0!l?Lk£, CREBL1, ATF6 

*3 £tfHNF-4 a (D^ib(D^tj:<ti i ltHtTA2t^^m.^tcm^m^^tcmm 

-Ct^o CREBL1, ATF6*5<tOTNF-4a <D?1b<D'ptj:<bblbHtTA2b(Dm%&X' 
(D^^mi. ±fB<Dj;5{-f£$£L7iCREBLl DNA.ATF6 DNA33j;U*HNF-4 

a DNAO-^n^^tfjl^^^^^— ^HtrA2 DNASr^tf 

g^^(D^T-X^^J^T-ib^)^^i#*^(^J^{iHEK293T^j5a) 

b7^7m^v- 3 Vi-§^t{Cj:«9^ii-e#^o CREBL1, ATF643j;t/HNF-4 a }2 

•&z>z.bi>K ^frbm&n<D&>m%&M,^-tz>tifr, HtrA2«, ^MHt 
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rA2%fflV^ 0 f£t£SHtrA2£LT, 65tSMHtrA2, ^ £L< teN^tfM^S (AVP 
S) ^^$^^*«lMHtrA2( A AWS)*7^«N*O43»SO5^<0T9^Sr^ 
y ^(Cg^b^^MHtrA2 (GVPS) V *5>Zbi>m Mi -CfcSo f»®lHtrA2 
(DN^(D4^S(AVPS){i, T7Kh—^(DP£*(C#<IAPs (Inhibitor of apopt 
osis proteins) 7TVJ—m&Wb<Dl&&*:^—7XibQ, lAPsb^LX^i^m 

S/c& , IAPs£&rg*U£V ^|&MHtrA2 ( A AVPS) £7cteJ&|&MHtrA2 (GVPS) 
*&mtt^b1>mi£Ut\ mfaftzfvTT—VTiy^^ CREBLl, ATF6*3j; 
t^HNF-4 a <D?1b<D&t£<bhltHtrA2t*&mm.^frmifa*mmk&Mb& 

TF6*fc{*HNF-4a ^^^Zfviy^^X^m^^b^^W^X^ 0 V 
^^y^yT^^^X^mi^ CREBL1, ATF6*fc«HNF-4 a (C#*P$ 
^tc?y*^^nztt^Zm,ft%m\^XmMXtZ> <> CREBLl, ATF6]£fc riHNF 

<b® HtvA2^m^^b^bi^m\^xu^tcmn^:-r^ 0 mkit 

&m*WM^tdm&(DCKEELl^ ATF6*fcf*HNF-4 a <7>*<D^c£fcf3:^£c 

&mt&m&m\i^^^b%bi£mvxvmt5tiz>M&, mmmt^mncBE 

BLl, ATF6^fc«HNF-4 a OHtrA2^£5#^^^£^J^-?#5 0 

[0073] *mmz.&z>ik-&m(omfeJ5m-$., iM^^v^^m^'rT— ^r^^ 

[0074] K^i^m^n^^XUh^tii^mn, CREBLl, ATF6:fcJ;tm 

NF-4 a (D^(D{ptj:<bhl<DHtTA2{ZX^^<Dm^MbhXmmX^ 0 HSR 



WO 2005/030255 



23 



PCT/JP2004/014377 



[0075] CREBL1, ATF6*5 J;imNF-4 a <D?1b(D'Pti;<bhl<DHtrA2\Zj:Z)ftM$:VB. 

So -tfttts CREBL1, ATF6*3j;t^HNF-4 a (D?1?<D'pfj:<bbl<DHtrA2\Z£ 

*mmx%z> 0 z&£5mt&tote±fcik&m<Dft&%m\z£*)mk-&Zo creb 
w&$k, mfcffi(Dffi±&£Tf/iztctemmfc&&&^bnKZo hnf-4 

% CBBBLl^XXfy^tc\^ATF6(DHtrA2KX^m^UWir^it^mt. HNF— 
4a<DHtrA2^«tS^^Pfl.^'t-§'fb^i:«, Mfcofcp*;fr^XA&#LT*Sm^ 
<Dp5±&£Tf/1Ztcfeftm^^%^1rbm^Z>o UZ&oX, CREBLl^UV 
*fc«ATF6cDHtrA2^J;§5^li?^PB.Wi-?)^^is HNF-4 a OHtrA2^J;5 
#^£Pfl*i-3te^#>t£m^rT^i?^^ 
, Mfto^#^X^<DM#£^LT3^^ 

m^xxmmm<. xm^\ 

[0076] (^S^^(D|^ii:^^*5j;^/^fc{*m^^fe«, CREBL1, ATF6 

*3j;t^HNF-4 a <D?h<D&te<bhl<DHtrA2K£ZftM&UW1r&Zb\z£ymifc 
X$Z> 0 CREBLl^J:t> ? /*fc{iATF6<DHtrA2{^J;§^^PiL^i-Sr^^J;«9 % 

Z>b^X.Z>o Z.(D£?K, CREBLl*5j;t^/*^{iATF6cDHtrA2iCj:S^^PJi.* 
b^ HNF-4a<DtttrA2K£Z>ftM<£>V&Wbte, M^oTc^^XA^LTJ^m^ 
<Dffi±&£Tf/ttfemmKW&ttirbnz-Z>o L^oT, CREBLl£>J;UV 
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[0077] *&mz.&zmmiH<D&±&m&£Tfi/&tttt£m&&te. jliel^icrebl i 
^xmmxtZo 

[0078] CREBLl^it^ATFe^VN-f^, m&Kft\1rZfr!&foXhl'X<DmGi£ : Z<Z>£> 

u?/ / *fciiATF6<DHtrA2 Kxztmw&mirzzk ^mmmm^m^m 

&mt. nmrn.mntx^x^.mx^ -t^t>^ crebli^^i^/^c^atf 
6(DHtrA2Kx^^^m^^it^<Di^u±^m^xm^mmm^mmx 

[0079] #3PJ^$»^P&W;fr2fcfc\ CREBLl*5<tU ? /*^^ATF6^HtrA2^J; 
Z5ffi<DfflMj5W;&m^Xmi&X%2> 0 CREBLl:fc£tf/£fcteATF6CDHtrA2 

^^^^^itT^^o ^M^Pl^fete, £f£L<«:, CREBLl^tf/lfc 
fc}*ATF6^HtrA2^^^<^^tf^^^^^oV^CREBLl*5j:U?/ / */c 
teATF6CDHtr A2 ££#fi?£:Pl^t- ^£<Q MMX^ 
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[0080] HNF-4 a ^tE^^f ftitt^#l^£*B<^ teXTSmfc^mmmffiMOn 

^/■Sfc^^^fe^^-Ct^o HNF-4aOHtrA2tCj;^^?rPS.$i- 
5^4^ 2M^^<7)^ih^J^oJ;tJ? / /*fc«^^JO^^^^bT^ffl-C^ 
5o 1~^*>, HNF-4 a <^)HtrA2^CJ;^^^PlW-r^b^^01o^±<|rfflV^ 
"C, 2M^-lH<D|^ih^J*D < i;U?/'^fc^m^J^MT^So 

[0081] im%2mmmm<Dm±*W;&£Tf/tttemm*m-z. hnf-4 a <dh 

tTA2KX^M<DmW^^m^^Xmm^^o HNF-4 a<DHtrA2lZ.£Z>ftM : & 

[0082] ^mKm^mmm^m^m^xxfy^tzu^mm^ ±mt&yo<Di^±% 

<Dmmmm.fc*m^^xmmmmmtvxm^ir%^bfim-£.^\ 
[oo83] *mmmzmm^m*^*h%m$Mft<Dm^ ^m^hm^m^ti^ 
i>K mnmo. 00001-70^4%, $mxjm oooi-5m&%n&<Dffi.mb-rz> 
<Dtm^xfoz> 0 

[oo84] mmmtem*. mm^mmmKmzx-^m^m^^ fim&L mmm. 

ffi&m, hum. mmm, mnm, ^^j^^w^j^^j^-et^o 

hth%mm(Dn^m^^xm&mm^x&mz]ciz> 0 
[0085] i«9*#:^^ti, mm&)fcf?&&ti%mmmm. ^y^/vr^ 

mmzjfcvxm^mmttte2mm&±%m^xmm&tiz>o 

[0086] BJtM^J;^ iifos e«^J(^ffl$tt#§#So^^, mx.it^mtM. «• 
»J, ^*#J, 4»3Wb3W, ^v-HSk JfffiEHSiSU fcJ:tfpHWgE3m«il:te/B 



WO 2005/030255 26 PCT/JP2004/014377 

[0087] gmtmn. m&ttKhfamT/i'Zf^^mftvL-Ts.sm, mm, ±;vv—?m 
mfcm&m^x^ ^tih\tmkxt.tin^-mm^mmtm.^x^.mx^ 0 m 

o *sist>#icisfett*<, m*.**?^—*. tfytv-*, %mm<D& 

-^V— t--/K <iJ*sY—>v, *i/Vh— ;V*t<DW7;V^i— /K ^af, -rA*— x 
^f*3>#l£RK3£te&<> xf;i/-t;H3~^ % fcHn^va^vv-feA' 

[0088] #®^t£#Jfc#l£R&5m&<, ^^^ffi^tt^Jjoi^^^^®^^ 

[oo89] wmmn. v>m, mm. * -T^s^y^m, ^^>m^x 
[0090] mmtm*. mt-thvv^ mtxvvj*. mm. yv±v^mz&mx%z> 0 

[0091] ^v— h^jfi % W^rim^hgH-hy^A, ^^v^Sr^-e#5o 

[0092] \m%mm&£Tfm.mmj&m-z, mmmmtvxmmx^m^ ^.ti&w. 

[0093] Emm^<Dffl4f5H«#^RB^^T, ^S*x5j£#©^8M4, 

, mx-tfttMiofcmikg&tcymo. 01 M g7^ioom g ©^ #*u< wa&o. 



WO 2005/030255 27 PCT/JP2004/014377 

[0094] ^p^^E^m^#j^^-i-^t#^«, ^gmm^^w-e^fflbTt>j;<, 
[0095] jR^mm*, 3-M&tttctemj%®i$-<D\, ^-rrihm$ix%z> 0 z.<dm&, mm. m 

[0096] js^^^, #t©ii^ s mzf&zxmiRx^Zo t(DRm^h<D^ mm, 
%m. mm. m^m, mnm, mm. ^^mm^mw-^^m^: 

mzfo^xmnm, 4¥mam(^mm. &m\). mmu w.a%l m&m, m\, 
&TMs mmk &mm, ?v-j*m, m&.mum. m^m^umm^ 

[0097] £b{Z.*$&Wfe, HtrA2 x HtrA2^r=3— K-f^y^l/^K*5J:t^HtrA2^='— 
Ki-6^y^l/^K^^i-^^-(D5^<D^<i:^VNi a ^^li!, CREBL1 
x ATF6, HNF-4 a , CREBLl£fcteATF6£fcteHNF-4 a p-TWl^ 
U^h\ *3j:t^CREBLl^c{iATF6^fc«HNF-4 a VT^])^^ 

[0098] ±|E^^^h«, CREBL1> ATF6*5j;t/HNF-4 a <D?1i><D'J?t£<bbl(DHtr 
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[0099] £*t\ ^ftwznnMKm^ ^mmm-r^K ^m^rm^mmm^ 

mmm 1 

[oioo] (ntrA2tmKfcmir%mifettir%m&n<D4>'i'V^<nmm) 

HtrA2tmKfcmir%m-m%i€-rz>m&M%, s^kmmwooi/67299^ 

[0101] ^O^, HtrA2ir+B5^ffii-^tg^W-r?)i:^y$^S Sff tLT, CR 
EBLl^tlibfCo 

[0102] (^tfhn -fxx^rT— ifTy-fe-T) 

CREBLl*7tliCREBLlC7)^T^y~T*fc§ATF6^HtrA2<DtiS^ffl^!^^) 

[0103] <^*3J;^^|II^> 

^mmmK^^xit, m^.mHtTA2^xxf^m^mHtTA2ti,xtti'eti, 

T ^C^TagirbTfc^^v 5 ^ (His) ?T#^PU7t^^HtrA2 (SB^lJ#-^4) *5.OT 
f&«HtrA2(S306A) (ia?«-*§-6) £^fc 0 £fc, HtrA2£*BSttUB1-5£^ 
SUcI ^St^UT, Wf tvt>N^Tagib-Cc-Myc<lr#iPbfcCREBLl (gB?U# 
-^-16) :fc>£tf ATF6 (IB^J#-^18) SrJ^fCo 
[0104] 1 . fifeSMHtrA24o ±tJ«^SlHtrA2 (S306A) (O^n— ^^^33^^^^^ 

J»MHtrA2 (BU^HtrA2 (^CODNA±&SIE^lJ*5j;^DNA^J;t9=i-K$ 
^T^y^ga^J«IB^J#^l*5j:^@a^J#-^2^|S«)OT^/^Sl34-458$P 
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#)&3~K1-5itfc^£#3fc#>^ Human Kidney QUICK-Clone cDNA 
(ClontechtfcSi) &ffimtU HtrA2-Fl^-r-r— (5'{l!l^NdeIgPf4tATG%# 

E^IJ#-^19) ^HtrA2-RS^-T-x'— (j^lhriKV^I^V^TXhom^^P, 
SB^IJ#-^20) & itJ?DNA7Ky^7— if £LTKOD-plus (ToyobottfO V vOtf 
yp<7— «g«S^&(PCRife) ^^«9^BMHtrA2it^^SrJi#gL, pCR-Bluntl 
I-TOPO<^— (Invitrogen*±®D {C^n— ^>^L/t 0 £fc, ^Vf— (Ap 
plied Biosystems/HitachirABISlOO^i^^SIB^J^^U^o ^HJfe^J-C 

m^^m* ^n-^^^bfc^SMHtrA2it^T-^NdeI^XhoI-e^^b, pE 
T24b-^*- (NovagenftJU) M&tp;i^U;95l#LfCo 
[0105] /&S&MHtrA2<D174#@ (Bfj^SS«(IH^J#^-2)Ti*306#@ 

y^T^^>-^emLfc^M^(^MHtrA2(S306A)) ii, ^a^T— i??£t££ 
^$^V^i!^^^$tV-CV^ 0 ^ttM-efe^^BMHtrA2(S306A)(D 
^M^m^^^K^, m&mmrA2ftm.Zf9X^&mmtU HtrA2-MF7^ 
(IB^J#-S-21) irHtrA2-MR^-r-v— (iE^lJ#-^22) %m V ^QuikChang 
e XL Site-Directed Mutagenesis kit (StratagenefiSD ^-WftMKJbfCo * 
fc, v— ^^-^J;t)^SiH^J^^bfCo ^^»J^#bttfc^SMHtrA2( 

S306A) BNAfDmmm^xxim^NAKx^—h^MT^ymmm^ti^ 

[0106] 2. ^li^HtrA2*5j;T^^MHtrA2(S306A)(D^m*3J:U ? m$^ 

^^^HtrA2^cJ®0^m^ B ^5:K%^:J»0BL21 Star(DE3) ^Vt^Vh-fe/V 
(Invitrogentt^) lC^AUfc^Kte^^^#bfc 0 w<7^SMfc&#£> 26^ 
T100rnl<DLBi#*fe-eig^L, (OD)^O. 68—0. Sl^L/tit^y^n 

fcVv-l-^- j3 -D-#7:?tt^/v-K (IPTG) £*^?t^0. lmM^Pi-?)wi:^ 
J:«9^S^HtrA2®&«(D^im^^fTV>, -gfeigllLfc^ ^^HtrA2^ 

—A (Lysis buffer : TsmWM%M&Mfo (PBS) /1% l^r-^X-KXK 1 m g 
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/ml E64)m«»U?!K^TT?y=^r— (15©>X10EI) 

te±0ttfl*?ilE#Ufc. ®^#^^^ab(15, OOOrpm, 30£\ 4 C CK rT^ 

/KVpVvV (lnvitrogen*±®l : 1ml prepacked) [ZM*., 4tt30&miBfiQUZ& 
, ^fe#^^T~(20mM V>Wti-bV^MpH6. O), 500mM NaCl) (CT3|§li5fc 
#Lfc 0 l/i^C®* Lfc^MHtrA2te, 50, 100, 200, 350, 500mM 4^ 
/l-^th^:fh^mm^ V7r- (20mM yv^h!)^.MpH6. O), 500m 

m Naci) izxmmmz.mmuto ^i±j^^ov^sds-page^vn, j$mm 

HtrA2^tfW5>^#^bfCo ^ErO^m, 350-500mM ^^^;K*^iSH 
trA2^^m$tvfCo f&i&MHtrA2£r^3>W£-&150mM NaCl, 50mM Tris- 

hci(pH7. 5) KttLxmvruz&, &fo&m\zx*mto&&4si,it±.m&mmu 

^jfo-ttT/K/^ (BSA) 6fi:UW^-^^>r/ry*>f (Coo 

massie Plus Protein Assay, PIERCE*fcH£) \Zji*)m&&&1&jkUt 0 -£ftf& 

s^HtrA2 (S306A) <D&m&&xmm:mmz.ft<>iZo 

[0107] 3. CREBLl*3j;t/ATF6<^^a— —^y&kXfm^ZfyX^tDftWk 

CREBLl^oV^Tfci:, tfHuman Brain cDNA&ISSltU SZ-Fzf?^-?— 
(ATGOit:Hff{CEcoRI§|5^i:GCC^#*P, 8B?U#-^23) ^83-R7°^-r- (Jftiha 
K^SrBfcV ^TXhoI§P{i^#*n , IH^IJ#^24) 4o«tt5DNA^NU^^ — ifirbTKOD— 
plus£/8^TPCRfe(U;fr)CREBLl«fcT-&lti|>g£-fr, pCMV-Tag5^^a— 

[0108] Hkl^ pCMV-Tag5^m^A/^CREBLlit^^^M^U ATF6— NF 1 ~f^y^ 
^r— (ATG£|&V^BamHlM&£tt>!)D, SS^J#^"25) <bATF6— NRi:/:?^ "V — ( 
3^Jh3K>'©«lCXholSWa:Sr#JP, ia^J#-^26) *5iU«DNA^!;^— if tLTK 
OD-plus£rffl V ^PCR&c^ £«9CREBLlitfc^£*ttI$-#, pCR-Bluntll-TO 

^Ji^J-e#f?tV7cCREBLl DNAtf)^^IB?IJte, GenBanklCT^-fe^^a^^^ 



WO 2005/030255 



31 



PCT/JP2004/014377 



&mtt*y#Wgmttl 5*3<fc UWU#-5§- 1 6 KfEicUt, CREBL lW)M1®Jfam 

=>-^LfcCREBLl»te^£BamHl£XhoTOi?tffcU pCM 

[0109] ATF6fCOV^f*. *-fx Mammary Gland QUICK-Clone cDNA(Clonte 
ch|±®t) £H»U ATF6Fn:/^-7— (IE?U#-5§-27) ^ATF6Rn^-r^r- (gfi 
?lJ#^-28) ^oitl^DNA/Ky^^ — ^irUTKOD— plus^rfflV^TPCRfetCi^ATFe 

mBTzmm^tc* ^.(Dm^titcATFmu^mmtu atf6filt° 

(ATG<£>iljiu^EcoRV site£rtt>!HK iE^J#-^29) tATF6RlL^-f-^ 
- m±^YXDWM\Z.y&ol site^r#AP, @H^J#"8-30) *3 £tfDNA#y^— \ft 
LTKOD-plus^rffl V N-CPCRfetC £9ATF6»fc^£$fe^iti|>I$-tf\ pCR4Blunt 
-TOPO-^*— (InvitrogenttM) i^u—^^Ut, *7t, ^^-tf— 
±^Sia^J?r^:^Ufc (1B^J#-^- 1 7) 0 ^:^lffe^J-e#b^cATF6 DNA<Di»IB?lJ 

^<£>T5/^(£>^>ffc&#5) ;A201G(Leu^^Met— (DT^y^<D^b^#5) ;C27 
OT(T^/Wi<Dmtf£V) ;A309G(T5/^<D^ffr£U ;C433G(Pro*^Ala^(D 
T^;m<Dm\&W?) ;T469C(Ser/^Pro^<DT5/^<D^>fb£#5) ;G1228A( 
Gly^bSer^<7}T5;/^<D^>ffc£r#5) ; A1230C (Glyd^Ser— <DT*;m<V^t 
£#5) ;C1389T(T5;/^^fb&U ;T1416C(T5/^(D^fb&U ;T1491A( 
T^/m<DmtteV) ;T1538C(yalfabA\a^(DT*;m<Dmt$:m) ;G1540C( 
ValfrbLeu~-<DT*ym<Dmk%m) ;*5«tT^G1896A(T57^(D^>ft:^Uo ifcfc 

, ^-coT^/^oig>fblc||b-cswiss-PROT-Cii=«^y^h-e|B^^^ 0 

ife^J-e#fe^cATF6 DNA<DMmm&\te£Tfmi)NAlZ=i—h*£tlZ>T*;miim 
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[0110] ATF6mBttW}V0MS&&$i'<?#— tcm&tffc&lC, _hfE<D P CR4Blunt-TO 
PO"W— Hl^n— -^yVtcATTFemfcttrngLtU ATF6F2L^-T^— (AT 
G<^EHtf^BglII site£#7J[k ia^IJ#-^31) tATF6RlL^ s ^-f-x'— (IS^IJ#-^30) 
*5 J; tfDNA^y^— if tLTKOD-plus&ffi V >"CPCR^^0:«9 ATF6jtfc^-£i# 
16U pCR4Blunt-TOPO-<^— \z.?v— -^sf\Jt. 0 S/— dJ;*) 
i£SIB?iJ£#:5£Ufc (BE^lJ#^l 9) 0 ^(D^n— -^LfcATF6it^£BglIl£X 
hoIX^tUBamUItXhol^mitVtzmmm^m^^-X^pCMV-Ta & 

[0111] 4. CREBLl4oJ:U?ATF6(D^^, 

h=7>*7~?^3>ffi 0 IdrNHJ&^l. 5 X 10 V 10cm tVs^ol (Dish) £LfcHE 
K293T#fflJ3&^ CREBLl^fc^ATFe^m^^^K^rFuGenee (Roche*±$D 
^Th^^^>3^Lfc(10Mg/Dish) o 48^^^. 5NB»PBS-egfe#b, lm 
KDVi/Xs^y^T— B(50mM Tris-HCl(pH7. 6), 150mM NaCl x 1% 
>-X-100, 1% /^T=VbP-40(NP-40),=t^y—h^ (Complete Mini, E 
DTA (ethylenediamine tetra-acetate) ) ^^Db7k±-ei05>^#gbfc 
o ^^>m, X*m8&&M£>. 1. 5mlO^— ^A*U TkftTty-^r- 

v^ 3 ^Mffi(i5#x6iHi)^v\ Tfcp-c^o^mm, fc 0 ^^^-es«SU it'O 

^38(15, OOOrpm, 30£f^ x 4^C) fc£V)i%m&mftb^m*mft$:frMl,tc 0 ^ 

[0112] 5. ^SMHtrA2*Dj;tF^MHtrA2(S306A)CD^tt(D^ 

SMHtrA2*3j;t/^SMHtrA2 (S306A) O^CO^^n ofc 0 ^-eV^-T^- 
^^-f^ah^-yVdnvitrogen^hM) ^t£oT|l;!fcWh 0 JM*:^^ 
HtrA2*3 XXff^MMUtrA2 (S306A) ^WMyzTX2 X SDS t^;WV77- 
t^tS^L, ^?&^10#imW^4~16% if-r^-^A(Blue casein) y 
^(Zymogram Gel, Invitrogen*±$9 K£5#ltl<S:fTofCo &1»T^ 2. 5% 
h7-Th>-X-100^-Cy^— (renature) Lfc^, f^Bf ^^^77- (De 
veloping buffer) Q>X*37X;, — Bfe^if-r^^^fTofco 
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[0113] — jfr, X^>i-hVVJ>>%&WbVtz.zfvTT--l£Tv±'(fe, Rj&'^y7T— (15 
OmM NaCU50mM Tris-HCl(pH7. 5)) <F "e^^HtrA2*>5V >«^MH 
trA2 (S306A) £200 M g/ml, TJ if-|V^hy «>A^400 g/mKDm&tteZ £5 

^^*5iU?-l!fem^J^^-gP^^LT, 2XSDS ^^7°/W^ r ~^ 
S^UfC^M, SDS-PAGE?rtTV\ P^is — ^VVTl^hy/^ — (CBB) f& 

[0114] _h|E^ft0^ms ^^MHtrA2^J;^^^V^O^^^i?)e>tV7c^ % /&i&MHt 
2«^ci^T— Vm\k$:m-3-Z>fettim~?&Z>t>K ^^^HtrA2(S306A) K^TT 

tons] <jjm> 

tt^ffSUfcCREBLl^J;TJ ? ATF6^^||^^CfflV^fc„ CREBL1^J;U?ATF6(D^-Rr 
^tM#300 n \ttJ£<D^-*.—-7 (No. 1-6) iC#&U ^^BSAW^^y 
^r^Lfc50%^];— oyDf^yG t770-^ 4 FF (AmershamthSD £2 
0/zl^PU 4 t CT*l^rfl^#jm?P : ^, i-L«(10, OOOrpm, 10#^ % 4 < C)^T 
-hft^rlHllDlLtfrMa (pre-clean) Srff ofCo #btvfc±^^^Myc^:#: (Invitrog 
en*±M) Sri. 7 /z 1(2 jU g) SsflPU 4 < C-C3B#figi|tel§IMftm BSA^n^^ 
bfc^n^^G t7 7 D^ 4 FF?r20 J ul»L4 < CT*lifetel§JMfPb > ^ > a^ 
-T^G t77D-^ 4 FF{CCREBLlfeJ;t/ATF6^tb^tb|i*EL7t 0 
[0116] ^^CREBLl^c^ATFe^^tLfc^n-^-rvG t77D-^ 4 FF&500 
julCO^fe^^T— (50mM Tris-HCl(pH7. 5), 150mM NaCU 0. 01% h 
7-Tb>-X-100)-e5tll^bfc^,No. l&£Xf2<D?-x.— ^^^50mM Tris-H 
Cl(pH7. 5), 150mM NaCU 0. 01% b^K^X-lOOSr, No. 3$3£tf4<D?-x. 
~^lC{*50/ig/ml^^MHtrA2^100^1^, No. 5&£.Tf6<D?-*.—?lZ 
«50^g/ / mlO^MHtrA2(S306A)^100/il^tV ; etviP^Co No. 1, 3 
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ffV\2X SDS t^;W^77>- ( 0 /K). l%*St? ) £80 a* 1 

^fc*SMQfJffiUt 0 #btt7^l*|B|-80/xl©5*>10/ilSH£fflU SDS-PAGEm. PV 
DFJR^E^b, ^^V^n^TV^-J:^ CREBLl^tfATFe^&tULTc 
o ^ffiffl^l^^bT^Lc-Myc^(9E10) (Santa cruz*±M) 2&&Ci£b 
VX^—^y^yiy^—^r^yy—if (HRP) «ttLfc^?*IgGin;#: (Cell S 
ignaling1±M)£fflVvfco ^fc. 1&{tif3:ECL Western Blotting Detection Sy 
stem (Amersham*fc$£) Srffl V ^XMMVtc 0 
[0117] <J§*> 

t&m&tCo mi-Afc^-fX?},^ ^t£MHtrA2£CREBLl£llfe(0/N)HJ&$ 
CREBLl^-r/^^K/5^L<^>Lfc„ Bl-BK^i-J:5K: 
, ^MHtrA2^ATF6^4^ra(4h)^c}*llife(0/N)^$ii:5r^^j;«9, AT 
F6&^iv^K35S*L<«4>Ut, — ^^14MHtrA2(^^HtrA2(S306A 
) ) J;SCREBLl*5«J;t^ATF60^i¥H:fR«)btw&*^ofc (Hl-A*3j:r5iai-B) 

o 

[0118] (Mft^ttS^^rT-- ^Tyt^) 

CREBL l*fettATF6 tHtrA20*@ SffMB ft KlfettS^n^T— i=? 7yt 

[0119] <#ms£KF£<Dm9&> 

^SMHtrA20N^04aS(AVPS) «\ Ttfh— ^*<OlM^#<LAPs(lnmbi 
tor of apoptosis proteins):?^— S3 IAPst££ 

i4dS%^.fetb5« ^w-e^BMHtrA2*fc}«SMHtrA2(S306A) aAPs£<D*I 
SftUB ^PIL*i-6fcfe (C, N5fctf>4g|g (AVPS) &&3fe*tf2rfct>tf> ( A AVPS) £fc 
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m&4fam<D5%<o7?~>&?vi'>'\z.m&uz'b<o (avps-^gvps) Zf&mmHt 

[0120] 1. #®HtrA2(D^^ 

-f-r— i:LTFl*3J:OT2^ , 7-f^— (ATG^it^^SacI site&ttJlU -^rtb^tlJB 
^#^-32*3 J;t^IB^J#-^-33) 7m^9^- iLTHtrA2-RS^-r 

(IB^J#-^-20)§rfflV\ ^fcDNATKy^^— if^UTPfu turbo (STRATAGE 
NEthfflD £/BV vrPCRfefcU;*), fife^MHtrA2 ( A AVPS) &£XfiJ&$mHtrA2 ( 
GVPS) O^-itte^Srif pCR-Bluntll-TOPO^^^— {^o— -V^Lfc 

o ^cVtf— t^&glB^JSr&^Ut, fife^HtrA2(AAVPS)*5j;tJ« 

/&^3iHtrA2 (GVPS) O^-Wj^JrifflSaiSm^^Kfi, ^a— ^^LfcJ&f&StHt 
rA2 ( A AVPS) *3 £U^i&MHtrA2 (GVPS) (&#iftte^£Sacl£XhorC?B'ft;U 
P CMV-Tag4{cmiitf>^^lJ:J:t)^#UfCo *H JS^|-t?#^^fc^^HtrA2 ( A 

avps) uNA<Dm.mmm&£.T$mr>viAte£y)zi~- Y^f^r^mwm^f^ 

ftE^##7:feJ;lJ^J##8»C|BittJfco £fc, J»MHtrA2(GVPS) DNA<D 

[0121] ^SMHtrA2(S306A)O^^^Mi-Sfcfe^, WRX-, f&£&MHtrA2(S3 
06A)£rfi|M£U PCRfeiCj;*), j££&MHtrA2(S306A, A AVPS) *5 i^SS 
HtrA2(S306A x GVPS) tf>#itfcT-£:Jf *g£-g\ pCR-Bluntll-TOPO^^— 
i^o— ->^Ut 0 ^^HtrA2(S306A, A AVPS)*5j;^mMHtrA2(S30 
6A, GVPS^^ib^jJ&li^T^^ra, ^n— c^>-^Lfc^MHtrA2(S30 
6A, A AVPS) 4o <fcU?J&i&MHtrA2 (S306A X GVPS) <D£-jHS^£rSacl£XhoI 
"CftHbU ^:tv- : e:ttpCMV-Tag4^mjitf^i:^J:«9m#Ufc„ ^mMWem^^ti 
#cBMHtrA2(S306A, A AVPS) DNAO^Sia^J*5J:OTDNA{Cj;i93— K 
$^T^7^IB^J%^^tvIB^J#^-ll*5ctU?BB^J#-^12^|E^bfCo £fc, 
^MHtrA2(S306A, GVPS) DNAO^glB^J&^t^DNAlCj;^-- K£*V5 
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[0122] 2. #SHtrA2(0#5(fflH4(0«IW 

rA2 ( A AVPS) 43 J;t«t&MHtrA2 (GVPS) m ^ft^o^T-if ^te^l" 
5?£t«~efc6^ |&£&MHtrA2 (S306A, A AVPS) & £Tj?J&BSlHtrA2 (S30 
6A, GVPS) m>i"^^a^T~if^tt^$^V^^ttM-e^^t^^j0JU7v 

o 

[0123] 3. CREBLl4oJ;t^ATF6(7)»]^|fflJigffi|§m^^~^>f^M 

[0124] <^m> 

^-ffiHtrA2^m^ e ^5:Ki:CREBLl^rt«ATF6<D^im7 P 7^Ki^, 
^^a^fft 0 {cm^Wd5 X 10V6cm DishtLfcHEK293T>NBJ!&(CFuGene6 
(Rochet) £fflV^i|f^Ufc„ #®HtrA2|gm7 P 7^5:M*^:^tV, CREBL1 
liim^^^K^fc^ATFe^m^^^K^m^-lir-C. Wftt1>l n g/Dish^PL 
fc 0 48B#RW, #aHtrA2^CREBLl*fc«ATF6^^r^m$-a:fc^Jia^ x 200 
n KDV^^^yyr—Biz2 X SDS t^;w^77- ( 0 -^Kfc^h^/— /M) 

[0125] _hia#^ftffl^iOM i^m^xv^z^vv^is-y^Ro. CREBLljoi'CF 

T^c-Myc (9E10) 2fcfoftbl^X*—X7^y^s<~tt^y—-g (H 

RP) WtMVtctfi'^VxigGtfLfc (CeU Signaling*±§!0 Srffl V >fc 0 ^ tU , ECL W 
estern Blotting Detection SystemSrfflV^THJt&Lfcc. 
[0126] <^> 

^PT7- m&ttlrZfeftim&mfc (^^MHtrA2 ( A AVPS) £fcte/&^ 
MHtrA2 (GVPS) ) £CREBLl££*^m£iirfdM£fflV ^tcMffiXn, CREBL 

i*^i-/^wmv<U'pvtcm2-A<D±m)o mm&mmmfckATF6t 

&&&m.tS J £tc.mm%:m v ^tcMtirXte, ATF6£^1-^vK^L<^/>bfc (02- 
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B<D±m) o — ^m&mHtrA2&mft (/&|&MHtrA2 S306 ( A AVPS) f=fc 
J*^^MHtrA2 S306 (GVPS) ) bCKEBLlb%&mm£ J &tcm%&%m V ^tzM^T 

^m\^mUtrA2mm^tATF6t^^m^t^m^^^m^TX^ ATF6& 
^-T/<^K(D^^>6b^t^^o/c(El2-B<D_hia) 0 Ml*H£:fcit5;g-HtrA2 

[0127] CREBLl43j;lAArF6teV vf tvb, EHStf)/&f&MHtrA2 ( A AVP 

S) ^c^te^O^MHtrA2 (GVPS) fc£mmftXftMiStlZ>Z.ttfWbMZ. 
ftofco — CREBLlfe^t^ATFe^V^H^, ^t£MO/£l&MHtrA2(S30 
6A, AAVPS)^fcte^tSO$MHtrA2(S306A. GVPS) XfefrM&thtl: 

[0128] (HtrA2{Ci^^/^-^^ft) 

HtrA2^i§CREBL10^^-?^— ^^f^LfCo l&ffte, tf^WbbfcCRE 
BLl^fflWC, HtrA2l;U;2MVlfhn -fn^T— \fT^±4iZXK>n^tc 0 
[0129] <W*5J;^©il> 

1. /&SMHtrA2:}3£tf#c|&§jHtrA2(S306A) 
/&^SHtrA2:fc«fct^^HtrA2(S306A) te, ^jfem^l^O^^lMb 

[0130] 2. CREBLllftHB^^7^K 

CREBLllb^^aj^^im^^^K^, pCR-BluntII-TOPO-<^^— icSlife^j2 
i!l^#(D^-&-e^ri— ^^LfcCREBLl^BamHI^Xhomi'fbb, pcDNA3. 1 
/His £ 9 &#Ueio 

[0131] 3. 4^hvmmfcjfcWt%m^^tt*^ikcKEBLi<DmM 

tt^X-mWiZtltcCKEBLKDmmZ, W^TO^M^-fi?— h (rabbit r 
eticulocyte lysate) Wc^>-fc>n$3gR,RJ&^ (T t 2 *^ Transcription/ 

N 

Translation System ; Promega^tM) X*frotz. 0 
Mcft.mz.tt.iZ.-r ^>\?hvmWl£if&mWi(.T T^ mm Quick Master Mix) 40 

N 
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/iHCCREBLl»*JNHSl»a^9^K(l#ig//il)l. ImM 
K ^^^ky^tRNA(PromegathJSi) 1 ,u 1> ^V7- £«r£*fcV (Nucle 
ase free water) 6. 5 /z 1^P^.T^*50 m l^U 5l*IRISJS**fco * 

©tft* KJ&?&50m ld^>12. 5 m 1£££&U 2x SDS ^V^/W^7t— SrAP^ 
$»«MffigK Vtt9-y?xiy?4-yy\zj&, fc'^VW^i^ftfcCREBLltf^m 
^Hltfc. tftffltt* ^hK/hTbr^-HRP (PromegattM) % Transcend™ Ch 
emiluminescent substrate (Transcend™ Non— Radioactive Translation 
detection system ; PromegaflSD V ^Xft ofc c -t^jfe^ V ^tt^lf ^ V 

[0132] 

*©fa-^(No. 2-4)I^LtoNo. 2(D^— :/fcl}3:=^n— JVfLXs 50 
mM Tris-HCl(pH7. 5), 150mM NaCU 0. 01% TritonX-1 00£r25 n U N 
o. 3<D^*— ^^{*200 i ug / /ml(D^SMHtrA2^^25/iUNo. 4©fa-^ 
1^3:200 m g/ml(D^^^HtrA2 (S306A) ?g?£25 ju \^fl^flMxM^\Jt. 0 
#fa-^(No. 2-4)Sr§e>{3l^flrfo5>aU lo©f a - ^^37^-^41^^ 
J&U t>5— 37 C C-^— #fa-^K2xs 

[0133] CREBLlrtgp<Dlf^>>fb$tvrty^a^ti^^LT, 

T/hTbf vV-HRP 33 £OTranscend™ Chemilumine scent substrate &rffll^ 

[0134] ^fefc^SBIrSri^S^ Vtt^s?vy^^y\z.m\^z.^z?\/^frh, *h 
V^bTfc^^-HRP^^L.CPvEBLlON^lC^P^ttTtTaglC^i-^^L^T*. 
fc*^WbCREBLl(D#fl?^— J'SrtftfflUto fctffcte, l^C^^^bT^iXpress 
^t#:(lnvitrogenMi)?r, 2^ffc£LTHRP^fgtf b^?*IgG^tt: (Cell Sig 
naUng1±$!D£fflVvfc 0 #ft?(D^ttJte\ ECL Western Blotting Detection R 
eagents (Amershamtt^) £rffl V ^Xff^>tc 0 
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[0135] 

crebli ftm<w**?is4kztvt£}) i»mm&¥gm^ j&mmHtTA2\z£zcRE 

BLl&I^W—^&mtUt&Ml&mB^Uto CREBLI ©NtK(C#AP 

[0136] fc^^^b^fcy^^^^^UTt^^^-^^l-^V^, 

^CREBLl^-f/^^KO^UV^^^^fefetL, £<b^50kDaj©2^CREBLl 
5>^m^^#X.b^^^K^tB$^/t(I2|3) 0 L2»L, ^rrag^i^ts^WS^-?^ 
— ^<0tfcfJ~Cfci\ ll|3^B*b^fc50kDa3ff3aOCREBLl^j|?^^^#x.ib^ 

ofc(IH4) e ^©^W^, CREBLl«HtrA2^j;t)^:1S0f-e§]®f$tVT5Hll^tVfc 

[0137] £(££5^ CREBLI rt§|J^«>fkLr^«%S*tfetb-t"*-fclCJ:t), HtrA2^ 
i6CREBLl<^5>^^^t±l$tbfCo Z.(DZLbfrb* CREBLl^N^lCttAtlLTiTag© 
^ffl^J;^0J^^^ofcHtrA2lCi^CREBLlO^(»^j2*3j;t^3) tt. Ta 
stftymftM£tltc^bK£%&frtf±(DftMX*fet£< \ HtrA2^CREBLl fcflsffl 

[oi38] (HtTA2bttKftmirzmm&m~rz>m. &w.<»^s^x<n>mm 

HtrA2^2f^ffli-5«I^Sr^ri-5S Sl^k^mwOOl/67299^ 

® a®^HtrA2^(Z)ra"Ct 3 — ^/VT^^^^rfTV^. n-^/l/Ty^^^^TO 
flSv ^o£HtrA2^SftMBi-5^$0LfCo 

[0139] ffiffiomzk. ntrA2tmKi¥mi-z>mm&mirz>}:*f>m£tiz>m esc^L-c, hn 

[0140] (-iVtfhn ynrT-f7yfe-f) 
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HNF-4 a bHtrA2<DteKfcm&M®ltoKtfmirZ>1tlt>i^ <4Whn\Z.&ffZ>zf 
[0141] <#&&£XFt<DM2k> 

-ftlhCMTaetVXK^i?^ (His) &tttaUb£&MHtrA2 (E?!l##4) loXXf 
^SMHtrA2(S306A) GE?U##6)«:fflVyfco HNF-4aiLT, N5fc}C(6 
X His) -Xpress-tag3r##nU5:HNF-4 a (BE#I##35) V >fc 0 
[0142] 1. fife«lSlHtrA2*5«ttJR^SftSiHtrA2(S306A) 

/&&MHtrA2:}3£T«^MHtrA2 (S306A) ft, ^^2tIH#0^feT^iib 

[0143] 2. HNF-4 a H^^^KOtfMK 

HNF-4 a &£oV vCtt, *i* Human Brain polyA + RNA2r#|Si:L-tPCRfe 
KXmNF-4am.B^m^^:tc 0 PCR^—tm.frtlZi&mmm*. QuickC 
hange Site-Directed Mutagenesis kit(STRATAGENEl±i§l) iZ&ty&JEl, 
fCo ^©H, N*{C(6XHis)-Xpress-tag?Sr#AP$^r5lb^lNBJ3affl^im^7^K 
pcDNA3. l/His(Invitrogen1±t9(-iffi.i2^ HNF-4 a Z&^fy^V (HNF- 
4 a /pcDNA3. l/His) £rfit^Uc: 0 a DNA&C 

<t«9=i— K^tbe^T^^BB^JW:, x^^uyh^- (Swiss-Prot dat 
abase) OT^-fe^'>3>'^>'/^~P41235 (SfiHtte^ &2HNF4A) ^Hi^frfc 
HNF-4 a (DT^S^Mmtm— X*&^tc 0 &W&0W&h1VftHNF-4 a DNA 

[0144] ±|BHNF-4 a S&^T^^K&ffl V >T , EcoRHMh^ HNF-4 a (DDNAIB^IJ 
^N*^FLAG-tag^#*D^^»)^^aJ^ffl^m7 B 7^^KpCMV-Tag2(STRA 
TAGENEth^) \ZM.&Z-%:ft^\ HNF-4 a ^T^^K (HNF-4 a /pCMV- 
Tag2)£rHtigLfc, 

[0145] 3. HNF-4 a <Z>f3§£ 

b^^^v-a^Hif 0 iCJNBJja^l. 5 X 10 V 10cm (Dish) £UiHE 
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K293Tfmm^ HNF-4 a ^m^^^K^FuGene6 (Roche*±M) fcTi*AUfc ( 
10/zg/Dish) o 48mm&. JttH&SrPBS-Cacj^b, lml(D!Ji/^^5/^T~B(50m 
M Tris-HCl(pH7. 6), 150mM NaCl, 1% h^fh>"X-100, 1% /^>yY 
P-40 (NP-40) , 3 V^y— (Complete Mini, £?3$>!jnUK_L-e 
10#^f£MWt o ^ttjft&&«>, 1. 5ml©^^— ^tCAtb, 

^TW-^— >3^g|(15#X6lHl)=SrtTV\ SJCP^O^HfrggK fcV<3^-f 
>^-C?K}©U 3g'fr8yffi(15, OOOrpm, 30#|gU 4<C) *T?&t£W#W*8H4 

w^sr^dtb^o tfew-ffl^^b-c, -^mvmtt&xr. hnf-4 « isr»ttw##» 
[0146] <^m> 

HNF-4 a ^MM#t£^lfefc^$t® &K<D9W%&<1tMZ.jmtfcmzX 
mm Klffit£UtHNF-4 a Sr^lfctCjBVyfco JMfclft^te, *f\ HNF-4 a rT2§H4 
Pi#300 /u \*6*(D?~^—-7 (No. 1-6) i£#&U ^fa-^CBSA'C^os'^V 
^Lfc50%^y— CD7°n^^G t7rn-^ 4 FF (AmershamfrfO &20 1 

^-ClNrtWteffiiafHlft, I»L«(10, OOOrpm, 10#Ra, 4*0 &CT± 
if*&lH|lRLt&#yB (pre-clean) £tTofc 0 #b*U^_h«f {CtriFLAG^ft: (Sigma*t 
5S) ?rO. 4 ai 1(2 ju g) SfcbPU 4t^3BfrWte#J*BfP&fc: N BSAT^n^^UL:/ 
of-fyG ir^rn— * 4 FF^2OMl»b4 c C-eil3fefe#jm^0b > ^n^VG 
t77D-^ 4 FF^HNF-4 a £ff&iEUcio 
[0147] mZHNF-4al)m$l&ntc.-7vT^G t7rn-7 4 FF&500 » 

/<S/77-(50mM Tris-HCl(pH7. 5) „ 150mM NaCl, 0. 01% h94b>X~ 
100)T-5(1I^L^. No. l^XXf2(D^=u— 7^^^50mM Tris-HCl(pH7. 
5). 150mM NaCU 0. 01% h^-fh^X-lOOSr, No. 3$$£TJ t 4<D<?-=.— ZfW£ 
50 n g/ml<£)J&^SHtrA2^i£lOO n No. 5*3«fcTJ*6<D^— Zf\Zfe50 /x g 
/ /ml(^^MHtrA2(S306A)^100 J ul^tt- : e^Px.fci o No. 1, 3*5it^5 
<D*f-~— :/te37^C7?4B#|i^ No. 2, 4*5<fctf6<£>^— ^{^— ffi.&J&£M:tcM, 
*fr&iIteJ;9±J*&l&*UT500/i 1C0^#/V^7— ICT3HU 3&fr?5fci£&?TV \ 2 
xsds tV7*;w^77- ( JJ -^^bx^z-M. £80 aWQzM 
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JWail/fc, #b*tfcf#|S|-80 jul<D5MO MlSHftfflU SDS-PAGE^ X PVDFjgl 

£LT^FLAG£ift:(Sigma*ti!£) 2&ffiffcfcLT#— *97Vy*>3.>>-?-- ^p-V 

t? (HRP) MmVtctfi^VXlsGtTifc (Cell Signaling^) Srffl V ^tc 0 
ttiteECL Western Blotting Detection System (Amersham£t$!D£rJEVvT 

[0148] <m&> 

HNF-4 a ^^^HtrA2^J;t9-r>'lfhn-C^^tb^^^^fefc 0 g]5^-r 
£5 ^14MHtrA2tHNF-4 a SrlUfe (O/N) SJ&^-frS-iri-.i: 1 ^ HNF-4 a 
&tt'Wi>mi,<WPUZo ^tt§lHtrA2(^B^HtrA2(S306A)) 

[0149] (^mart^tts^o^T— ^r^-fe-r) 

HNF-4 a tUtrA2(DmKi¥m^mm^K^f^xny-T—^Ty±^\CX^fi 
Vtc a 

[0150] <u^xu^<Dmm> 

HNF-4 a SS^ffl^^K^L/T, HJfe^|6-e^Sib^HNF-4 a ®J^JM3§gl 
ffl^^K (HNF-4 a / P CMV-Tag2) V >7t 0 *fc, HtrA23§5UB?^;*5:K 

A2(GVPS)^ffl^7^h% J#HMHtrA2(S306A. A AVPS)»mffl^9^K 
*3 J:^3»SlHtrA2 (S306A, GVPS) ISmfflT^^K^fflV >fc 0 
[0151] <2f£c> 

#®HtrA2^m7 P 7^^Ki:HNF-4 a %S^7^Kli> h^^^^^^aVMi 0 
izm%&Wt5 X 10 V6cm Dishi:UfeHEK293T^aj3aiCFuGene6 (Roche*fc®l) Sr 
ffiV>T^Abfc 0 ^aHtrA2^m^ B ^?K^^tV^tL, HNF-4 a»^9^5K^ 
jfi-a-e-r, V vf ftfcl m g/Dishgs;DnLfc„ 48R#F«, #«HtrA2£:HNF-4 a b% 
#£6&&'&1tMlfo\^ 200 ju 1<DV *S*/^y7T—Bb2 X SDS fX/^/<y7r- ( 
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[0152] ±m^nmU,mo » l£fflV ^Xt7^^-fn>y^^{C^0, HNF-4 a (D$& 

(Sigma^hM) 2&i$ifcbl,X*— ^xVs^^— **c*s?—' & (HRP) ffift* 
UtW^VXIgQtiifciCeYL Signaling^) Srffl V ^tc 0 ^W^ECL Western 
Blotting Detection System^rfflV^THifSLTio 
[0153] <^> 

7xx?t—+ \f m&&m~rz>mmnmmit (^MHtrA2 ( a avps) watum, 

SlHtrA2 (GVPS) ) i:HNF— 4 a bZm&ZfelttcMmZm^ ^fcftffm, HNF— 
4 a £^^>K^L<^'>Ut (EI6) 0 ^fiH4^HtrA2^M^(^SMHt 
rA2 S306 ( A AVPS) £fc{*/&BMHtrA2 S306 (GVPS) ) tHNF-4 a b%& 
5im$^rfcjfflfl&S:fflV^cft?*r-e{* % HNF-4 a ^i-^^vK^^f^mfefe^^^ 
ofc(El6) 0 

[0154] HNF-4 a te^«Of»MHtrA2 ( A A VPS) &tctefemH<D}$,M 

MHtrA2(GVPS) {Z^m^\HX^m^fl^b^mhM^£^t' 0 HNF-4 
a «^^14M^^MHtrA2 (S306A, A AVPS) Sfcte^feMOj&BSiHtr 
A2(S306A, GVPS)T?te#0£*tft/^ofc o 

[0155] CREBL1, ATF63o£tmNF-4 a <Do%<D'J>t£<bhl<DHtrA2\Z.£ 

«ATF60HtrA2^ zztmizm-KMifott m^mm 0 mm^m^m mm 

[0156] IB^J#-^1 :HtrA2HiI|g^:® e«^~Ki-^DNAo 
MB?U#-S§-2 : HtrA2 MmftS & JCo 
gfi?U#-5§-3 : ^^MHtrA2^3 — Ki-^DNAo 
SS^iJ#-^4 : J&i&MHtrA, 

: iB^J#^3^PCmSiS^J-efco-C^rO520^O^S^gT^SmSgB 
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^ja^ft5#y^W^K;j£BMHtrA2 (S306A) K1-5DNA<, 

m^bfcT^y^SB^J^^^^y-<^^K;^SMHtrA2 (S306A) 0 

SIE^Jd^^^^U^^l/^K;^MHtrA2 ( A AVPS) £r=3 — Ki~<5DNA> 

ttT^SmmmfrbttZtfV^-?^}? ; J»§UHtrA2 ( A AVPS) 0 

dSg-e*>5#y^V^K ;fifc3fcSHtrA2 (GVPS) ^3-K1"5DNAo 
Bfl?iJ#^10 : Ba^lJ#-^4i:|^CT5/^BB^jT?feo-C2# g (DT^/^S^Gly^g 
ifeUfcTS/BfeE^J J&»kfc3#y ; fifc&3!Htr A2 (GVPS) . 

^SBH^J^ i 'b^^y^^^^-K;^S^HtrA2(S306A > A AVPS) &=a— K^S 
DNAo 

Z&tcT^ymmmfrbteZtfV^ 1 ?-}? ; /&SMHtrA2 (S306A, A AVPS) 0 

mtm^is : mm&^5izmm<D&mm&ibffivmmmmx&<>x*(D5iiL<Dmm 

tfgX$>Z>#V5l?\<'3r s 7'}?l8ffl l m ; HtrA2 (S306A, GVPS) £r=3 — K*f~<5DNA> 
IS^J#-^14:ME^J#-^6^IHCT?y^gS^J-efeoT2# g ©T^Mfc&gj&SGlyKlfll 
&VtcT^;mmm*bt£%tfV^^h*;f&%! l W.HtxA2 (S306A. GVPS) o 
@a^lJ#^-15 : CREBLl£r=*— KfSDNAo 
@S^lJ#-^16 : CREBL1„ 

: ATF6^— K-T^DNA, 
IB^IJ#^18:ATF6 0 

E#i##i9 : m^m^siz^eM^mmmmKm^ vr, ^SMHtrA2 dna^s? 

SB?lJ#-^20 : @H?lJ#-^3 ^|B^(D^SE^J i-S<5V ^/&SMHtr A2 DNA&& 
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gB?U#-5§-21 :m^m^-3\Z.^M<Dm&mm^m^^X, f&I&MHtrA2(S306A) 

m^m^r22-M^m^-3iz.mm(D^mmm^m^^x, j&^HtrA2(s306A) 
DNA^#i-6fcfe^tf-$ttfc^-r-v— mtfv^?^*3-K 
m^m^r23-M^m^i5iz.mm<Dmmmm^m^^x^ crebli dna^©# 

ia^J#-^24:ga?lJ#^15^|E^<D^iE^J^^<5V^T, CREBLI DNA^©# 

iB^ij##25 : mmm^-i5izmm<Dm.mMmKm^ crebli dna&i&# 
sb^ij#^-26 : m^m^i 5izmm.(Dm.mmmz.m^ , crebli dna£&# 
ib^ij^^-27 : m^m^-i 7{z.mm.(Di&mmmzm-3\< vc, atf6 dna&&#i-5 
m^m^-28:m^m^i7Kmm<D^mmm^m^^x, atf6 dna£&#-T5 
ia^"j#-^29 : m&m-%-i7iz.mm(Di&mmmKm^ ^ atf6 dnast&#i-;5 
ib?ij#-^3o : 7iz.m^<Dm.mmmz.m^ ^x, atf6 DNA^^#i-^ 
m^m^3i:m^m^i7izmm<D^mmmz.m^^x, atf6 dna^#^ 

IB^IJ#^-32 : m&m^3lCte,m<Di&mm*Uz.m^ vf, $oB^HtrA2 ( A AVPS) 

m^m^33'M^m-^3izmm(om.mmmiz.m^^x > ^^HtrA2(Gvps) 

IB^J##34 :HNF-4 a %=i— K1~5DNAo 
mPm-%35 : HNF-4 a 0 
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HtrA2(/M' ^V/<W^Y— V^4T^h ^af^ A2, high temperat 
ure requirement protein A2)<DWfe%W^'tZ>Z.b%:W$lh~$'Z>, CREBL1 ( 
Wyy^AMP W^^vc/ ^i/^^h /Wyf-f^^ ^n^V 7^ l,c 
AMP responsive element binding protein— like lK ATF6(T:?'Tvf<— 
7-4^/>f h^^Vzfisals 77^- 6 % activating transcription factor 6 
)&J:T^HNF-4a ('^HM'h ^V7- 7j^^- 4 a , hepatocyte nucle 
ar factor 4 a) (D?%(D'M£<bhl<Dttm&^feo 

HtrA2<«Hg&P!W-t-5^^CREBLl x ATF6*5«tU<HNF-4 a tf>5*><£>4>;fc<t 
1 <DHtrA2 £5ij0 m^SJ^ir^bX^ , ^-CCREBLl £)HtrA2i£ £3ij0®r 
^PW-r?.^i:^J;«9CREBL10^^P£#$tV, ATF6OHtrA2t^J:^^0^Pl. 
*i-^>w^{Cj;«9ATF60^^|5i^$tt. :fcj;t^ HNF-4 a <DHtrA2f;iJ;5ijO$r 
^Pl$i-5r^^i«9HNF-4a (D^^p£^^^^^ilclE«OCREBLl. A 
TFejo^t^HNF— 4 a 05^><0^^<^l^^fi?Pi-*^fe 0 

HtrA2CD^^Pi.$-r§^^^CREBLl, ATF6*5^U?HNF-4 a <D?1b<D'Pte<b 
h 1 £HtrA2<DfB SfEffl ^K^-T^bXh^) , ^-CCREBLl £HtrA20*B Sflsffl 
^Pfi^i-^^^^J;«9CREBL10^^Pl*$tV > ATF6^HtrA2(D^af^ffl^Pl. 
^irZ)Z.bK£V)ATF6<D<ftM&U^tl, teXTf^ HNF-4 a £HtrA2<7>*HSfJ^ 
SrPW-r^^t^j;<9HNF-4 a O^^Pl^^tl/^ft^l^lB^OCREBLl. A 
TFejoctt^HNF— 4 a <D?ib<D'pt£<bbl<DftMm^Jjfeo 

CREBL1, ATF64oJ:t^HNF-4 a <D?1b<D'pt£<bbl<DtttrA2\Zj:%ftM : $:VB.W 
ff^^ld^lbaOV^ttd^l^^BE^^CREBLl, ATF6*5j:-a?HNF-4 a <Do%<D 

CREBL1, ATF6*3j;t^HNF-4 a <D5*>0^cK£M<DHtrA2l£££#^£PB.* 
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[7] CREBL1, ATF6*5«tU?HNF-4 a <Dyib<D'pt£<kbl<DHtTA2\Z£%ftM ^rPl^ 

[8] CREBLl, ATF6*5j;tmNF-4 a <D?1b<D'Pt£<bhl<DHtrA2fc£Z>ftM$:VEM 
i-^b-^^Ol^^^^-efcoT, CREBL1. ATF6*5£tmNF-4a (DylbO'ptj: 
<bhl<DVLtrA2{Z£5frM$:~*SifefcirZ>gki l ¥T, CREBL1, ATF6*5£tFHNF-4 

s CREBLL ATF6*3j;U?HNF-4 a ©5 < bO^*<t 1 l>l**ftffl't , *wi:36^C#5V 

^^^{W^fei^/^fcf^b^mi-^^^^^O^^^b^^cREB 
LL ATF6^±rmNF-4a ©5^<O^J&<^l«^^ia*t"S*^d^ft^ 

[9] CREBL1, ATF6*5j;t/HNF-4 a (D5*>^^<i:t>l^HtrA2^J:^^Pa* 
l-S'fb'g^Ol^^rfe-e&oT, CREBH X ATFejoitJ^HNF— 4 a <Do%(D'pt£ 
<b^l(D¥L\xA2K^^m^mz-r^WT . CREBLl, ATF6*3iU?HNF-4 
a ^5^><^ / >^<i:tjl*5<J:T^/*fc«HtrA2^fc5>fb'a-^l («tfrffr£tt) 
x CREBL1, ATF6*5j;tmNF-4a 05^<^)^<i:t>10#^b<{i^#^^) 
^m*3^tI ? /^7t«^:0*0^^0||iJSi3:J; 1 9> &5V^2CREBL1, ATF6*5,TO 

hnf-4 a ©5^<o^*<^i©^^©#^u<ra^#^©^w^j;tj«/*/t 

f«^>*<D^>fb<?5S!l5£{C«J;t), ^tl&ffrg^/^CREBLl, ATF64o .ttKHNF— 4 a <D 
[10] CREBL1, ATF6*5£U*HNF-4 a <D5^©^fc<£M©HtrA2teJ:3$MS?&IMF 

zit&m <d m m^mx-hz % it ^8*7t «9 fcta*w> in ^^fe 0 

[1 1] CREBLl^ J:l^/*7 v c}*ATF60HtrA2{C^^^^Pfi*i-Sr^^^^i- ; 5^a 
[12] CREBI^l^XXf/^tcnATF6(DHtTA2iZX^m^Kmir^t^m^l^± 

m^z^b&iffl&birzMfamnmjjWio 
[13] jm^bw 3 fflfanmmere&zm&Mi i^m2\z.uM<ommmsm^ 
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O 

[is] mmmmm 0 mm<Dm^xh^m^mi4iz.mm.<Dm^mEmM 0 

[i6] m&si ifrbi3<D\, ^ti^im^m<Dmm^mM^t:m v ^^t^wmt-r^ 

[17] HNF-4 a <DHtrA2 \Z.&&ftM*Umtt^t*W®Lttt2mmmn(DV5 ifc^f 

[18] HNF-4 a <DHtrA2K£%ftM&mmtt4k&W&l^U±^A,Xte%2mmmffi 

[19] HtrA2, HtrA2Sr^— Ki~^y^W^K*5J;U«HtrA2^— h*1r%tf})^?Uj- 
^V*1%^tt^?—<D0%<D'pt£<}l^'?tlti*lb, CREBL1, ATF6, HNF— 
4 a , CREBLl^fcf*ATF6*fcf*HNF-4 a K1-5*K!^W^K, &&Xf 

CREBLl£fcteATF6£7U2HNF-4 a £=~K«tf ^^V^K^^rT^ 
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